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tH:*H£ L TPS* Hi^'t 5Wfft *tf$6|t-e*> <5o 
#S-7-(}-fll<7>£ -r-o^tffifS^ 2 5dm' a.h 1000 

9 ttHIIBJ LfctMl t fci J: 5 i " M 7 • £ I 1 /: •/• L T 

ffitt $ tit* T-fc $ I^BtPfl I TfBr.Sfi±t*5?-r5 

* ■?■ w ft ft t «t o x jim 5 ^ 4 m mm. ± 
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f 



(2; 
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[m>m 1 3 m<r>%fc%T-tA«.w & n^mms 
m<nm&%m w> ^ timv 2 5 (I m : g..tx i o o 

O 0 u m U Kfc3*U W5Jft«5fc#-f li-tft-fixe* 
ffl Sftfc i»fl.>5: fc £ft»i1-3Kft« 

[»*«2] & ft t M 7 ■ </> t'rff ffiffi t *t + 5 % AW\® 
K"i^f8hfJ-iai*^</)t*i^i5i«wH:^ l 0«l4 0 0 

o o uT-ehz z 1 zmt -tumm 1 efto*** io 

00 6lT-C*)5rt*r«rtSt + 5a*JS2a!ft(7)K«|!« 
fltft^ ******* , J: tftUMft -f ** T-*» 

biiim/i* 7 -A'fc/f*) i i sr^at i m 

[.WHS] i)f; ,fdft X* 7 i i fj'.i Az ftft- Rfc r,iffc 20 
3 ^<r)%K%?<nWph?£ZmM£$l&-tZ Z t fcft® 

***** &t)M!m ft "ttKflmMK '.>■ m i 

fete r*B£ $ ft 5 1 > t #» t -t 6 mm 1 fcwmm 

mm, 

ft t> w -c 5 - t £ m t -t 5 ^r*if l 

30 

9 ] A'Btw a- nm+mmt 

*t m- Lxw&tm-rz m®. tt-^vi^mtjtiz 
i-n-x, mmm*-- \> u 9 *mzimLitimm 

& & ffl 8+ 5 t ft It . min v VU ttdt $ ft fc -flw 
Si fAMfl^ 2 5 // m : JtU.tT' 1 0 0 0 0 ,i m"' JUT 

»tcg»1-i«t ?lc^3lLTiiPi«i*^KRS-*tfit5- 40 

fill, JTf-Wftf KffigI«&©£*$*£E^T)BjS 
Lfc?«\ «tl^l:»lU *»»KLfcft**« 

^zmmm\m\-mtzztz¥mk-tm*% 

[IMUf 1 l] Si3E***!*0#*IW<Bf(*K«nK* 



2 0 0 2 - 2 6 1 3 3 5 

lifi-R'fl 1 2] i!!i^5«$ft/:^ft)t^ : 7»fiifiiK^ 
'II ffift - ^ mi; $i # -'!! fi; U ; :. « 1. * f- /< rii t rr. i.; % 

Z t -Cf f 9li lr#jft t + 5S»*JI 1 OlE&^ff ^ 

- t'-j±mtoz*mtz> z t zmttzmxm 1 o 

- A w m 1 1 & * ft * 7 -3r rtii 7 )B %M t >b ft 
r t *^<»i: -tSsfi^m l 3 3Ett^iii*S*Kj|R(7)Si£ 

^filc^ft. *^fe«fWi-mi£ft)t*7o'.^ffi»- -b#WH 
f*4t 5 ft 5 r i «r i 1- 5 1 4 SEltWilf*^ 

isi>Rjfi 1 6 1 »>« $ ft t mm-i-mmm 

^m>i-^imtm^^Min rfn (7) ^t*^ 4> r fill SISl! 
*fflK«.t^>i»SWi;lf:*t5 - iffti ; t ^^(Si 

1 7 ] famm l, r 

•^^WtcfilS^ftft.*] 7^:t-T)f?h)cL.t?^ ft** 

Iill*iSl » ) rtt:,i! ?r*m (■ r. p': „V. hl'li t T$ <D ',m 
14 , ^.S^^lcErt' h ©--r.^;u^- f - A (D SI W Sriplffl 
+5wi:«rW»i:tS!**JSl 7»<t©5S3lfc*^-ro»i6 

1 9 ] miEx^u^-br-A©!H»t«[t. fflr 
Efc«*#-f Sffitc^*-ti:, HUE^-t/w 
t - OSWSI:^* )\;3}5 7 «r mi f> m S 

^«»r1^S-R!Hi 7j^(/)^7t^7 W^7/& 

* ft. zztzmt-tz ih m 1 9 im»%mi- 

[»**2 l ] K-«S±Jce?i|*ix)t«tt(Oiie-if-S: 

-&fii±.x-&mM warn ztiitmx *) amm lkk 
mt Kzt ■:> mu^ f-^m^-Lx-mm^mm-m 

*-7- 4:ft«f $ * * k , ttt-»* (Sftffl ffKtf 



mm 2 2] mm -tmxnrmn^itm» 
nffiem mi tusm $ Kfc* 7- w t* y ; f wurtgfscfiifc 

^Tii •) fto|*E*Zt» QfSX-WI^ $ -B: -5 S33«t flff 
iff 2 1 fii&60£ 7<7)ft^'Iifc 

ins** 2 3 i mtm-mLnmiM+tmmx'm 
*>zm? , mcm-<r>mt:mm jtK#uM-5 is 

Ltimr.m®\$*z&Mi~mi-z m m ■? x-bzzt 

mmi2 si fit. ,n 5 • mmmu>:?m#m\zisi% 
sesame*-?!*, m-mmmtmm-m 
t m Lm\z.mzaz> mm m s mam-xh 

[M*'H2 6l rj(lfdf;.:.:M< h?tt, m^5fuigE 1$ 

[W*ifi2 7] >iii, ; ;"n U.|' t -.:.i)ii,;d *tftfflHaW 

i vtim-mm) mm :im~- 
Srffli^-c m>n 5 1 > mm t -r * m * 2 1 ena # 

' ^ - * an *. fc d ; h m & w 1 •: * 7- *• te¥ x # 5 ^ & r & 

6 I i bmbT-6Ati>m 2 7 ?<r>h\mti& r 
% If 1-2. r fc T^t7- ■Sr*5% 3, --C * h -f-VkXb Z Z b £4* 

5>%**A-*-zmtK7)> mmmvtz zkm 

mtmsi) mm-mmm%Kxbz>zk&® 
m t 3 o a&mm wMmm. 
[»**3 2] ®m%-mmmmzm^it*m 
»l m:mmtt^-¥~t'-Axhz>zb 

*V K*-?-, IStt*?, *7-y^^7\ 
^*7-, m.'h3t^^7-?)^iSimfc^7-« t < \i*<n®> 
'jtXbZ Z b ZWtikb t5S»*« 2 l 6*©**roBJ"J 

5 ^ t Sr»» i: 1 2 1 EftroJIHF-OEJitfrS. 



[Sfi*«3 7 ] ««7-^L < rt(i$ift«i|«^7-5rv h 

$-Kfi.J-.T'«Jt3R**fL < l«iSS«(j»i7i:fiJi|Ali 
fc*« <t •) l;« L fc > 5 «t ■!) » * ffiffifc** ?• I? 

b , miE !l*f(*fY ffl SUtt t m k * t\ t wi^M 'It M 7- £ L 
< ttttAMtP*?* > tjKBEM LTJB r.3£« Ki;fe¥1- 

5»r.«s'-¥i:fgt, ivisft*>t*-r-fi ; t..< M&&mw$ 
7 ic««t * ^ i- j^Rfe-r sk»«bE xft? b i fr-7 5 

[, ' *>!< 3 8 ] wmvtM 77; L < i tm;^^ y-MP* 

■mmm&iz mt zmmi- i 

tis*i?{4 o i m«m*M i-mmmo>ma 
tfakiztm l xm i m&ttitzm&mmtt-j 

[»*«4 1 ] fitfs£«)t^7l±St!^S^»StS«] 

£t\zzb*mbtmm4 ordiiroii^a^g 
[»*«4 2] mmitk i-nmmizmxnm 

mztizmi mt s mm 2 u f^-t^iB 2 

Ii?i*m4 3 ] mim-m mm m\z*nxm 
iitmiti&mtii-uiimi&fmmz® 1 
mm, &^2»m«^w**i. mmn^mb 

^^*^■c-^■^^■p^^^^t bfixmi&ztizz. t *tw<$bt 

50 Sitfc»/wy|ES!©SfafcJ|s m&frbftZ z b «gtt 



<5r;f-/;ftii«fH??;^ L < li Aft b4 S c k £® 

C- $ 1 , ffitti , RXf$2 mm i Bht L T « * 
*f£ttfi1cL, ffilE^ 1 *«1 2:lftJft?-£«S ltffih 
mid $ 2 $l£J$ -£3? 2 B8i*r)&ftffl l£-jsa»<b(& 

iHj is (.t In] fisf£ k 4 7 j X ■':> l Bht L , HniE^ 

Kit' K£ 

mmzm-mzm-tz - > ?rr -> - 1 *»«t-r$ 

w W W f ilffl i- 6 ; k *8» k 1 5 4 6 Elto M 

Pit 5 - £ £ tt« 1 t Z 4 9 KI* w Wfife *>7>«» 

- 1:" - J* (0 $ W IIS ( ' , ftfi 32 * 7- Bm * IS 1: © # * * 
7-i-fc¥-Jfjl-fiii^f flMfix***- e-A©J» 

jms ^ &■ * yt & -? iiijicintfe hi ?mk * > f , ',mz*. 
m+zmmmmzmzitz z. k m&ki-z 

VA-m 5 2 ] «»cD** *r5L»ffi&Ktf>J£«£iB Ji 
£ IB*ij L T * $ L ffi fff * £ 1 5 * *5 V * 

z#f-mm„ 

[^]^*ii4&E;;] 
[0 0 0 l ] 

7 *#fcE*'J Sit, »fcffi*fcJ£:i:fcWft**fcfT 5 B 
ft***?!, *0Vt*^*ftnKS£fc 

! ' ft ffl L T i?® 4* Jt*^ ©»Jfi*ft J ' BB-f 5 . 



(4) 2 0 0 2 — 2 6 I 3 3 5 
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m L , t$ I -i In ¥ I. fi= I c J; o T flS $B Jjtl X J- ^ l f - '5r J: 

S- X L t iftj ft * I* JdlS. M f- 'rWl $itt?.M+n%& 
ft. iS«l-*/r<«RwKj6^ft-{;BI3+5- 
10 0 0 2] 

©M^f^'J-a-Cli, K (L 

E D ) fc ffl n t K R . #& 7 A * -7 u ^ $r ffll>fc SI S , 

nmmimtfuXfr »> - >o,$, ♦) v {4ij^i.f ^f^-r xr- 3 o 

*>Tfrt>l 5 01r>-+e.jgi;)A;J ^tnjfjftii, fur' 
v-i ': ^ > I'!'! U.(S. - .'!;^vV.;l!/:^;« 

4 fl'ffl^ t- fc, J: 0 'l^ c ^Ji-tH" Xco i,cn 

20 -«'ffi4 ^f;ffl^b^XT^5 c 
[0 0 0 3] 

*mz&mLtmy<( *- vru^^mx^^wx- 

30 - * (-Tc J < 4o Tfe"f*ffi^f£ F 

***»ftrtt. *i fc ij co 3 ^ h < 4 «J v 

* Bffi w R H 4- tRfilc L fc \z>,t , t «S4p b b fffi^^Sr#j v > 

[0 0 0 4] HVuVrV^XuW tffl^/cii^^KRT* 

«tx : M*mzm&-tz> is? 7 a k'<om&n$.K Lit 
mBimimizAn, 7*b<jy 7 4 -mi&m* 

X h 7 > i-vx f uro* 7- w^tW^mjgbt ?f o T 
40 ,t % ;^ Dyt-y-ro^Dt^K»*£,fi*/j t ^ 

ot, ?i n D uC0*@"9 ^(r.lh^-tf7 1 |rttjfjc^4^a-fe^f 

1 4 n , ^iPs fii (7 -^v ./? ;s g ^ i ^ L i 9 1 
#*i^ofc|BIHfcl6*.-a».5. 

[0 0 0 5] Sfc, 77XvT^yK^ffll^S| 

Til, B**ffi«)*i^WeSWI*r4i:S*, *4t5 



[0 0 0 6] lot, ksVjW«^:#i»Ji. ^ cH--rn 

[0007] * *%m<o kmtmimtmmitm 
■H-*m<?>mm nth t .tt, rh 

it, *«.t ■)>i l &i^fi6iOpStt*>nSift4rK^i-5fc*(7) 
o B Wli, 7-<"»j£#i!fc 

ft iMX * •& * 7-^«*U/te*i £ tWfcfc* 

jft 11 ;• *: ffift + 5 1 1 *• R fa k X i „ 
[0 0 0 8] 

KM'iS'S: UtiW:- 2 5 m m : Wl:-f I 0 0 0 0/i in " 
*-f OiiJWlfift^ 2 5 p m"' »; IT lOOOOii m' W 

Ti Shi - 1 a»t>, IB*©**** efm*'hft-*>f 
[0009] *#w©#SfcHffeS^3£iBfc*s^-cK, 

WSt^w^Effiwifcas l o Ei_t4 o o o 0 UTk £ 
ft, J: 9 * L < 14 1 0 Rb 1 0 0 0 0 #T£ £ft<5c 

[ooio] fc%M0mm7mmz-mviiiiz>%:m 
t-i±, m-t^j xt^xnm^mm^X'htitt 
mmfcztizhtoxttfo^K *©-«tLTtt, « 

ft ?V K-^ft u-f - i'W-r/^ * £=£lf h 

7 - - ( k co it t , a ^ it is s *- & & <b 3o©? 
[ooii] tfc, mco^m^mms 

Bt0iUS#fcfc*i^T, 0fS©SURS:^ h y **#tffi 



15) f»M 2 0 0 2 - 2 6 1 3 3 5 

8 

BSixfc»ftro«jt*-f-S:fflSL t ««7£nii§EK 

mmz.K.mm\zfm.-ti, z t #*r*-e* <o . t 
t , «^<o%)t m ■ {■ * -m. $ * * t -. mm m i w u 

X.hZ,. 

[0012] - 0 4ifiif«^:r^^t':Wi£ 
10 T. 9r^<o^-fff^ffll&«±i;^«f*:(i$raief L. ^ 

mmM^m^mtmi-m c- 5 =t ^ 

«>i-,»-Kf -;. ! - :>i* h ft * *. Ji f-i-inaiifcl?^ 

[0013) X. *) tt£U^kfeff>BW<(0--Mk LTIi. 
^« i n /- ft * It M J- VM'M) %m ' - c/ > X ife 1 i ni& £ if 1 i/r 

20 m%Kmi»m£itim®m$z&£K hm® 
&mtm+n\z$mirz, z t xn*> z t xx-z, mzm 

f Bum Mi") h <r> x -t i\>%- f- a w HftM fi| 

fflS«»c^$-fr, ittSEx 

^Jff7-«ffll&7ju:^>it S-tt, ft«£-7t 
- NfW^ ffl ffi« \z \m * it T R ^ c * » ft - 

30 JSJtjR-fcDRiig^ *!m\:.imztixt&\,\. it, » 

tl/ift-« )t$ ■F-Wflff.*ilKi»ffl*-«'-©||Rtt*3t* 

[0 0 14] ±t, ^«Hfl[ii1ii££75W^^E5r1Sfi)c 
-T 5 * » 7- © K ife St o ^ t t S-tt -t- 5 1 <n v h 

BfcKLt*, ft^A^ fferS/i^-! c t*Mftl6£^ 
40 [ 0 0 I 5 ] «3t*^ W«i6*tt©»4 L^-ffltt5l % 

JSJtilf^wSffitfc-Nftticfiy^Slia i 5 1 LT&vv, 

[0 0 16] *JSW©*^-©BJIJ*astt 4 
50 «±fcB?iJ$nt«*w*^«r*ZSS±|c:E?iJt- 



9 

wmt, md mmmm^mzhtzmtm-?-*: 

[001 7] l:„d >•■>::<:. Liu J. immmizg'T- 
r <J> K / MB! m £ f i| tt ! L T It ft 3') h> < X </ > J /c ^ & 

m^m®.' • 7 k * tzm i tz&m<'m>ti z tt »> 
m-fi xizm Lxmmmwj *m i- < x 

[0 0 18] *m J; •• • ^ J •>!!•.;;». ^ '.;.»!•..;: 

aw***-? h ') i> zikizm immmmzm 
-tzmxh^x, •mtx'%:mi-%^<m& 
mnm'-twn $ n tt*:?® .t »; usiw t t-jm t u z j; 

5 t?L< ttiKAMII* 7-£&' r f L T -8* 

izm&%ytM T-KKimmm /cm zx 

Blitz®. b Z fi'tZ, ib%mbTZ„ 

[ooi9i \::£mmi>/mo)mm\'tihii, m 
*-r-«r-' h y ? ^tttEBtts ; i xmzhb, '45 - 

fcfc &ft< LT»SMPIfr|fcLTffr*-?#. - 
MMir*Jffl LTltlftW^ fcffli^iil^ 7 K 

[0020] ±EicSnx.T*3t*^wHSic 
ZX«r.r?:LMii']ft/<^*?(. -t©«itA-ifeS:»{ft1-5. 

* *£fc.#Pi*&*>ll;$ t.S.::;:.fii'?i| LT££ 
*^T-r5iS«[*^«Rtfc^T, 8ft K* * * * © ft A hie 

[0021] it, *«W«H**^SBi± % fiMttftri: 
tl-srt^-e*, it, frE«fi£^fcvT. «3t*^- 



(6) 0 0 2 - 2 6 1 3 3 5 

10 

Btf ISIS* t 5 n 5 PJS 1 ~ t & VZZ* £ it - #J 

ft«^^ti« i mmb%2>*m&tiL. % 1 

10 T*-5, 

[0022] sbi:, ?i^Ptc>f?ie m 

MU mrE3gi«-«»tK*{-f of i^h Hftffi^ 

II (IMftUt t ?, J: o i: if',^ L . (itfgUiSS.fti&ftJff^Wifc! 
im ffl iEfti d > t, »Jf L T G« ffl S- Hfi L T % $it 6 

20 [0023] it, *m)]-jy$ : <--mm\-t, jtfttom 

fS:Sd»fflSK^ate EifiJ.hi:fid^l LfJIS L t«rg?r 
fr-t5»ft'»c^^t, %YklM 1-<r>U&Miizx->x&r& 

[0 0 2 4] .ha*5£l!ri^ffiit^^R^fcVN-cW, 16 

fcH5rfc«5"e*5. Sot, /<7^-yflt^£.f 

[0 0 2 5] it, *H^cDiI^S^.KS^Kit*&lc 
fcV^TIi, ^ a B B fijt*l i45 ii^sM (c J; o XJP^jc $ ix 5 1 

l*«BUfc»«-C, 3t»c» 5 W L«Sr±iE t1" 5 c b 
m&kftZ, it, 8ftEm2#lltWc1-5f5 2?E 

40 ®Zf&mmfrbm£frmm%A&bte?j i 

5 r i: T\ fiMfflM t ro«ftW<cS^S:«!fi<c few i 

[0 0 2 6] 

Sit. SlftS^^troM^^-ft, *c,tn«**^o» 

«r#B8 1 1 e, piffl . 
[0 0 2 7] m 1 f±fS i ro^Jt^!(0il^^*Sgwga5 

50 2B*^o©SffiS:B|^UTt^. *H!fe{«©iEtt* 



M:M%Ck<»7 K U ^|AD DO, A D D 1 #ffjj££ 
ft, $ 6 KB* L*^WMIft»l»*^l,T*iiS*iaucJi 
ffJtefl»»f-^iD L R 0 ~ n L B 1 aSflMS 
ft T I ^5 „ E»ffl g& 1 14 ffl x. ti if 7 7 frfifcW 
» Xtt«t»TWI $ ftfc&K£«, Sfel M4 •> 'J a > S 

- * & * * ft 7 Jx 5 W KE T- W «I f£ J£Jfi-c fc ft (4 if <D 
4 O 4"£tS"C fa o 'C t &l \ 

[ 0 0 2 8] 7KU X Si A D D 0 , A D D 1 \m W?t<F> 

* * 9 i'A- K w K- i X MlCfcfcft L T £ HB + 5 d i 

*-?«£ffgitt#2 5 a, m" a.i-T 1 0 0 0 0 ^ m ' U 
T t * ftfctt'hfclM Xco-DtyY *~ K 4:3636 LTV » 
ZZtfr h 'SUV £ i> h 0) X #) 4 , ft -j T , mikWM £ 

6 l x im (n &m % HI ft 5 tt 5 w$<n r k u x ® H * 
coffittt:. 4 zm-t-$JM : t&-ti> - > as-c * i. r orr 

K U 7 $ A D DO, A D D 1 14 * * f"i ! : M Jfc J ft T & 

[ 0 0 2 9] -r - ?SDLR0-n I. B 1 [4, 7 K x 
t *KW«^&^4^(:. 4 o xBi&Zh, * <n® 

mm i iof<-r 4 -3 caMM i »**si«iwft 

fi««:i6A5 4 -j r t 5. 5 4 

e'.mil>7 K^x -l!w**#T-«i&* 
Si$^ 2 5 n m RJbT' 1 0 0 0 0 M m' W F t Ztltik 

X-fc5„ :tl^7-^|!DLR0-DLB 1 (4S K^Ir] 

£±©B*cO€)t^ ^- K(4, >%m%?<( X- KD 
R 0 0 . ft* y .-t- KD G 0 0 , 4 Wff fe«3t 
KD B 0 Oi^j/j:!), f-^DLR()~DL 
B 0 t fr*:)T:fi:' k tR 14 ^^1^5. f-#«DLR 
0~D L B 1 l410W;!nIt^-t-5.ii'#K)!B5i:«)tfeW 

[0030] *%mmvmmimm-i, 

7S^^r<^^ltl^W^|^m^/:l4t«fi^^T-* 

SES«i|oiiift^^lllBtt»:B$ii5. **y>f K 

14, «^tf, tfe&yM«)t^.t-KffliLTt 

7 n ^ 5 r t A> x- i , ^fero^Tt^-f 



fi, i 7 i y 7 a i t liflMfc-f > v 7 a 7 ^ ; 7 a 
^ u 7 kjkaitiA"^ 1 ? a mizmuhzm^h - 1 *^ 

5. «3t^ K(4 SiMcttfi*:*)!: b*t 3 o 

[0 0 3 1 ] *H1fe<«(OfiftS*RS HtJ^Ttt. 
iftcfc^t, *^*|fiUd*fero«*y-f *- KD R 0 

0, DR 0 I, DR 1 0, DR 1 1, &^T#ft</0%)fc 
10 ¥4-*- KDG0 0. DG 0 1 , DC 1 0, DG 1 1 , 
Ik^X' ft i- K D B 0 0 , DBOl. D B 

io, bgi iasi^?^5, Wx.tf, HftJ-.wiB* 

<n%X9' {-A— K(4, *&*Jt^-f "4— KDR 0 0 . 
fe«)t7V -A- KDG 0 0 , 434 t/*fe«Jt^ ^— K 

d b o omm:-y^*-Yftt\m*iix};n, ztih-s 

rxKWtfj *~ Kijs l o(7)|Bj-)|s(7)«L^l*h)i;t'r),.. 
[ 0 0 3 2 ] r. r T', &*ity-Y 4"- K(4, M Atf 

V ^mA-^ y r- ((*i)xl(4* 1 mmlM X'W Ffi 

20 ;g ) eo 4 i 4J % i n 6 f- -y 7«igSr ^ L T ^ S c Hi <D 

v.i 7 7 h[sgr-i4, %%? <*- Yo>wBhmm&\^ 
fttoi£ijj&x-h*) , s r.om&.hwm%jt¥-i Y'-T y 

5 - t T*. *)t^Y:t- KWv h y ? x^W 

KUx^ADDO, A DD l if-«DLR0-DL 
B 1 JftJt L fcfftftl' <to Tfc 0 , &«#^ 

KI47 ^7.«i:MLfc'|ffiA7 h ^3 1 1 bft 

/h$v^««-C*»), «ffi/<7 Kffil 214*¥*^1^ 

ttt^I^y KSB 1 1 , 1 2^LTS^WICT K^^ 
»*J 4 tff-?«ll»« S 4L/SHi!>cg!c^l4^Hl^©47 5t 

[0 0 3 3 ] -t£r.% -A- \:<r)m£timm2 
oum' HitlOOOO^m' VXYX'hZ 1 1 
«]E>;fl5©«-*Jt^ ^— KC7>+M X'|4, ^-W-iaiJ 5 
40 ij'o'/iiifjio 0;^P>S.tWXi^i5 e - 

SS*^*- KHT, Kl4^/|vs 7 7 
-vtt1iSfcti*'<y 7-v1i«(/)S *51»ffl«Si 1 1:- 

Ht'jjot, fisjxiio. 1 $ y ^- hvu*»f, 1 ; y 
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3 o c mfrb i50c m <n hmmnxh") , 

WRGB^Wt 1 «(K?t L 3 0 7jK 

2 0 0 *'B*i ; 1iliWi ) W/ji^ffl hi?iL i 

fc, momitm.fi>bi>, m s i > 1 jib it, 

-CHI? t" -y f- £ 0 . 1 i !J > - h iv «HAffl«fififtB« 

LPfc*-C**>5„ $oT, iSgft^ t- K 
-iZJift! 5 i f ; a l 0 0 ; > a > fefeto-f 4 *k L 

/:- % t- ii , «■ « ft y >f + - k <& a if is m ** -t 5 >'i $ l o 

oooo £jitt?*>5 k /mt l < . s i o i;i.h i 

o o (5 o « r x-fc 5 1 1 a« i b # i l i, \, 

[0 0 3 4] li^Hft^&Pio^^mi. ftsw 

CliO. 3 i 4 Xtfm<<-v>r~sffi<» 

f v XlM X-Ch «) , ^ft Ktt|g'< v Jr- - L fc& 
1 5 i)/- h*H|r«x.5- got, 

fcfcy-r*— L: ^r l /-f:!fflW::^T. ; [,.«iit*;.. ^ - 
ittftco -fi'ifc'W'ir.t: l - 2 ftsjj OftttCtt * 6 1 k 20 
I.: ft *) , o to * ** ft ^ Y * - K A firtitt;:. 

*ft swfftR^iw k«n mw&mmitnm 

k I T jff * I < 11 1 0 « 1: 4 0 0 0 0 £1 Y X h ") , e fc> 

let? .4 l. < i± i o w I- loooo vx ro>tmx-h->x, 
nVcntmi'^h fc fc © t fc o T t > 5 , 

[0 0 3 5 ] :» ,t •) ft«flft-f v 7'* -f '/-f 

hzt)K mti* v -/■>)■ < xxh vxh+'r-iw&m 

bti7>ZkMk<Dl':>\z^*tiZ>, +£*>*>, IftfflS 30 

UTtt, *co-FftftW3E£ LT&gftiili 5 0 
0 c d/m z SIX'M, IftSr3fcUM3fc**tafc# 

ft, fWfeiWhsw/n,' t^5 0 m 

«rB**7i*ifiJllTl5a+5fcftKli, fta±l± 1 00? 
*^*-K«jp^*W*Sr0. 0i7#Wi>bl. 7 

*ft ?'V *- K t |S]« t LT*t 1 , * roSJs 

TUW^n^HlOO 5 ^ d >&$<£>1M 

KOi^rii^^ 2 5 ,i m 2 iU.hT' 1 0 0 0 0 /im'HT 
l-SiS-r5 1 1 ttfafttt t ^iSOrfiT +5)* t, © k ft 

[0 0 3 6 ] ft/h-y--<Xro4**ig*ii4«-ft3t^* 
y-^*fittt, WBifiicJF^^ k'<oy^ ir— b"=? y 7*<Dft 50 
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•*> -Y X" ( m X. « ] m m IU T mjg CO t, (O ) t IR £ otl> 5 
Jfe'^loW^^^lliffl^fjH^ieft^ KH^ y 

a - v? a t ft i » # 4 fc i± ' < -y ^ - v/j m ' \ - tt ft fc \mn *t 

* -f ?f T-fid^ Jfl £ K .h t : 'jti ^ : 5 *i 5 , 
[0 0 3 7] fcK. li2&L K il3^#B(iLft^b, ^2 

[ o o 3 8 ] 2 i- f r -> h D3ff±. ^HKMopjfft 
ivmfl^ay i iifii^ft (V l x ll l ) wt«jf^§tt 

\'A-¥hr>>nz}&fe$hZ>T K l- x SaDD £ 2^)ili)S 

f> r K x» a d i) t 2 f wk p w 2 1± , 

*- Ys?i&mmm<»* ■> yo>*< lx&^ 
%>k it:., Mimmuuimjmzmit'/ 

< *- K hi J -'A I. R , L) L G , D L B ^SSfg wPfl 
L B iT KU »«ADD&IHttWtBj&. -ti*x*ffM$n 

[0039] k%mtiimmwmwx\-x, 

- K D K , D C , I) Ii flSv h 'J 9 .x^lcgtl^l S tl, 
fe«*^-<*-KDR, HfeJS*^^— KDG, teJ: 

u t #fe«ft^'C kd b tomzyj *- YfMmzti 

OIS/Jn ft ■f 4 X $r £t ^ T ^ $ tifc f- v -f 

®-&z^lx^z ikimmmmkmmxbz, & 

% ft ?<< *- FDR, D G , D B ttSftft P w 1 1 mu 
IPW2 roP H f ]ro«l' 5 n 5 „ 

[0 0 4 0] tLT, *HJS0iJroiIfife^^g;M!Cfc^T 
Ii, KDR, DG, DBICfi^jlC^ 

^i-i&^fty-f FDR, DG, DB^jjicti^mijftf* 

ffj#l!Tli!S P T ttflSKOf - r^lCJfM S ^/hftf--< X 

lt«T?tt. KDR, DG, vBkmm% 

ft UK P T LfcllWE^afiUftaK^ -7 77j2»&f5)- 
rof-^Xt^X^^LTfc'^, -ffl©«ft^-C*-K«o 
*^-A#fiS>®ll2 5 ,um 2 W±-Cl 0 0 0 0 pro 2 



®hmm~ 2 5„m : ah? ioooo, im ; urk 5 

ii^. z<»XitMffi~<»i-y7'<M Xk + Z zkX\ 

m c %%mx'<»mt>*!m t k *> , mrMrmiz 

■m-t Z> z k $ V # 5 . rn b &mSt(*fifle]K P t lit 

iSPW] >7 Kk^*ADD«OM(Offl*tJBl*Stl 

1 0 0 4 1 ] t- KDR, DG, DB t«« 

Wl'TfiSliJlifSiS^DLR, DI.G, DL 
B ^7 K t- 7 $ A n I) , HMM PW1, P W 2 <OBH (' 
eSro£.Wi6>^Ei»S|i2 2-2 6/5S«l***lS t ."id 

m 2 2 tt^is (Si & k t a «tt/jN*«-t?*> 
*j . / -r t- k t fssuft p w 2 «m» 

'/ -f K D R , D C! , D B i 7 c0)%')t 94 t- K D 
R, DG, D B *VIH- Z>%m mt 5 fc ftfl«*8 
«flElBPT<n(H4r**L-»fil»l!H-5. S«;fl52 4 
y-f t- K*»fe*-T-fcl4ftSixfc*» pw i 
MM" 5 fc ^ ^ WA'Mtii 5 ft /- m«-'/)pS^T 9 . 
RHr[i3BPTi:1t*El*PW 1 «^fBJ4r«?«6-t--6 0 ftdS^^J 2 
5 li §:ffi ^T°)'H£-¥^i t ■tzmk<>»hffitiiX'.b •) . « 
JMM*H*PT&7 K * & A D I) <0|8] £ s fid 

ttftfiMtBtt P T k ft? ty* I H. R , I) L G , DLB«| 

1t>/4 t- KD R . D G , DB + -f * SrJU o T 

mzm-rz z k z *> , mMstw 
p t oyf -j -j *mm>bte? -< *m -> xmmnm 
jw s #a i * t $ it -t- ^ i •) t.m &m ww* tm. 

■fZZktfX'ZHiWibZ. 

[0 0 4 2 ] K3 2 xT>t*:Jiffi^J»piIffeS^^Sro 
HDKEOT'fcS, H E P, *W K 3 1 ft%1tm t- K 

*>\ ?4*-Y'2 Hi*, j*, #©3 

faT't^ 3 of;^ rt- K 3 1 ft 1 IX 

ftfc F 7 > 5>* y 7 3 2 , 3 3 >3?ft34 
fcfcfiKtS. liWPW 1 tW.PW2ff«T^t 
- K 3 1 k K?'ItC F 7 y-y* ^32 ;»c£ft, h 7 > 
S***3 2 > W*^{cFfi , ^ ^ ^— K 3 1 li 
5. SH* PW i t mil* PW 2 ro-*ttg9ftlt 

9 3 2 d)f- Y Kfigfi; 3 4 V-jwm- k M v?> 
yh7V s Sx9 kLXmmtZ Y7y'/7.f 3 3<0-J~ 

Y~i"(>nm.(D-%t)i&mtz>> z<t>y7>>j*9 
3 3 rofcfroy-* • km yffittriHittttt^ft^d 
ixsfs^DLtc^^ii, s^F^y^^y 3 3«y- 



[0 0 4 3] 7 Y' U ■ D D «•> 7^yX? [..]^ 3 

t js am*. tm»<o 7 k p * - * t* n # or, 

ICv- 7 h Lt, ^C0?R?-7 7.7jSiHRS ilk Z k \Zt£ 

z, it^mDutm »m m*t&%±'/4*--Y 

3 1 \Z{H-Z.Z>t-lh(r)1iimX'fo<0 , ?r>Zit« K3 1 

A D D l"Jt >' 7 h U >-x .'yfri)S!g3 6 i* J; oTiSfriWl" U •< 
10 ^'>7FJil/j/1\ M^DI.tt->7 f- U- • f»7 

fS**D L >' 7 hl-yx? ■ h 7 > * 7 7 y- h [•>! 

[ 0 0 4 4 ] h yy-/A 9 3 2 ^'/- HCfiN*5n£o 

f-7 y v.7 ? 3 3»--i»y-7 • Ku-r >«fi«L^flfc 
1" 5 .W 13 4 tt , h 7 >• x x 'y 3 2 to f- Y in mi % Y 

fff 6 • r <T> t ■") |- h 7 y ■>" x ? 3 3 7 1 ft o fc® 

20 K 3 l &m® I m i t h Z k ft sj figr- 5 , 

[0 0 4 5] HT-fSMill^'lCo^-r^il-f 5 k *sp 
(/>r F^«ADI)i:-/-; hu-->*^?[fi]»3 6*»tj«E 

{Z'rkiWtk LT»x.^. *«!M'/ + > / h 
7 > 7 ^ 3 3 $r L T h 7 > y 7^32 CO 7- h 

if r 6 //> , is] ■ i ft- a 3 4 (c {> * w y ! - h ten: 

it. ^c^ftM3 4# Y -/yv'x ^ 3 2fV/- M!JH-*-tfi; 
30 «f-*-5i5tfl|f+5 t ^¥^16)^7 KU^UADDO 
»K»ffoWM:Lfc:ft, tifct.aW«ci>*»5 7 K t7 
i"<w:i» LT, h v yy x ^33 
i«*7Utffit4-3fc«^-et>, $ft3 4(i7*- h«E$r 

^■si^T'fc^,, -w^*3 Am- vm.*mhx^ 

7,Pa'!ll, h7y->*x^ 3 2 li-?:««l^$itf:micj« C 
fcttf^Srfrvv 5&^.7^-t-K3 UzWMmkmm 
»T5 C t »[SEf#)5. r ©J: 3 tK*^*- K 3 1 
40 (096* L T V > 5 HIS] £ ft < &o I k X\ ®a ¥4 

[0 0 4 6] i^lr, SB3©^ttMt LT, *«WOfi& 
*^»*w«ig *fttoP7£Sj4 JVm] 1 2 Sr#HB, 

KhmMtht fits, zmi&%mm-nmkfm±, 

* co t * » jt*^ ©»ie*S tLTtffl^aiiis-e 

% , K^ffl-s«(c*t u-cus-f afflfie* -c©r^h« 

[0 0 4 7] El4ic^tJ; ^ftlcf-7r-Y+ii : fi 

50 5 l£fflI;L, H^L4V^fia, ffiS.C0/<-y7 7 l^ 
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bt Lt-jk, %2 mm 7 v y vms 2. am 5 3 . « 

1 mm ? ? v K8 5 4 ffim&ftm $ *i s „ t7 7 ^t 

JUS 5 l i'*^J.tffl*ffii:Jtf5 0 ;2"CS52««S^ 
7 y KJH 5 2 , ffi-tti 5 3, $ 1 7 7 7 KM 5 4 

» <t 0 ^mvtimz x o -r > * 7 -/ ^ t «fe 5 1 1: u 

lipn fr L tz r/'Kf p ffij£-<7)« *- K 

[0 0 4 8] @5(C>n1-«t V^I-'J'-'i''? 10 

LT, $ 2 mmi 9 7 -v Ki 5 2 fc«»+«J: 
?|:n!B«S5 5*sjBi&Sn, StKJBl 

ki 5 4 tttttf i .t 9 k P fies 5 6 t>«bij ns. 

ft i£H 5 5, 56 # ft 41 f fc 1:- fr*r« stifctr* T* , ft 

r. 0ttftjf 5 7 CO A * - > f± HftWKS 5 it 5 « it 7* W 
tf- K £ jE # JfJtt 1 1 -6 fc 46 Ktfr T-ft > /e 5 ?5\ d tl f' 
18* 5 nt"if)«ft-? h ft 1 v ' coftfffl* 5 7 (/>if J [+ 

1 7 7 tstg 5 1 <»itLmfr&m-fz>mz x-h *> x %2 20 

%m.'J 7 y Ki 5 2 tt$#«* 5 7 K ,t ot#St$*l 

X'ii, *<D£#tiiW> 2 5(im S air.'C 1 0 0 0 0 m 

2 JUT t Zti%m£t?>k$ £ X'h "J , ■ Xiift 

loo49] ta 6 c- .t k , -sammm 6 o * 

I<7.) 0 lifr%)ty-Y t- K 
•5 . *<Dtttftt» 6 1 r>«fc- 6 2 5 7 tfffg 30 

«*3ftfc**y>r*-h**fcE*-t-$. tat, «*# 

i 6 1 ©£6i 6 2 l£li#353t*V KroSffifoltfJlfc* 

-r^r tic tn. 

[ 0 0 5 0] H 7 tC^f <£ 5 t, 

u-f-^t77^ti«5 1 <nmmm^mmm 

-«iot, t7r^tfi«5 1 i& B D SiT'ifc5 

ti 2 ^ 7 v m 5 2 ^ <7>#rffi£^T-rof> i ttfm^ 

v Afj^t-^Tyxi: /feisty t^Aic^u ^<o% 40 

2 ?4nt'?: y / 7 v m 5 2 i t7 7 -f -^s« 5 1 

^«<ftl 0 8 j-tj;-)!;, t7 7 

<i\mk* 1 i^»tfc5l2Ml7 7-y KS5 2 
[0 0 5 1 ] t7 7 ^irSS5 1 Sr#fl*Lfcft, 

2**S^ 7 -7 Kg 5 2 <Oii4r»#ffl»ft7 0 

5. K*fflf&^ 7 0 <7)P^*ai 7 2 i?» 2 5 7 K 

15 2wKffiic^Lfcir^>t i , 50 
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m htitzwt-n 7 1 <r>\hmi)*m¥.-rz> - >-c^ 

[0 0 5 2] HSt^^S*^^ KW^2^«S 
lfI?iJU-7 0 1- B#f'^fjtj}?,ft-6 0/jM'^tL, ^11 0 

[0 0 5 3] - I * -C^)Sffi«i|cO/J> $ t£+4 <:'>*>iM ?■ 

Sfe 8 0 m\ feft 7 0 1.:® fi e ire '. ^ o «e.r;</-- ,j 

<t- Kct, -W>m<r>t;m®i>< 2 5^' a br- 
io 0 0 0 ,i m ! JrUTt $Jl5»/J^-^>r ^Sr»oT« 
- wjl^T-ll, S£SiSlfe8 o#P^I;.ffl 

^7 [-'i,^, <!: C)Si»«tts 8 1 

Tfcntf^Cio/jrSftTkoTtAi^ KttfiliS 1 
.hl-rt, ^^ffl^itW8 2;j>^r,tiiiTl^, 

W ti ix % * 1- W T* *) ii ;fR i ^ 
[0 0 5 4] ik\~. M\ 2\z*-t.£ j\:.. 5S«ffl?#A 7 

0 4.-K«iffl«K 8 0 t'£oit , mo^m^itrj * 

¥4*- KICov^Til^iSL ; ff b Z.tX-7 bl) ?X$\Z. 

[oo5 5] ^mmmmi-munm^mm^ 

JftgBftiOfcfewi -yf-y {roUJ}£bM:\z.i. -z>xm^ 
•yfZB&X-ZZ,, 

[0 0 5 6] ^fe, .hii£w^J-C'li, Ig^^V^-- K5r 1 
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[0 0 5 7] %1t%-{-T-bi> L F. D ■^. H '/'-i *- K) 

<T> L K D : f y v>K;St 5 - ir k*. J; »; L E 0 ffi Well 
tfe#*8sft$rft=»xHcT-tS a 1 fcfrt,, LED?-? 
'/coiv* $ H'-J3 0 0 » mftWtroi'iSEroj; 
^ m ft CO L E D f - 7 L T , *ilfr»«t L TjS**^ 
^ffi^»rnrfPIft?^fc^llWffi^^ fif 5 - > #T* 

[ 0 0 5 8 ] ^ITM^IUffl < }m L . >i# t 

*&^®mz<mh ti-- .t o t«iu £ io 

Mfcft*|6|ttt iTWJttfctt* * 4£^[* SrffibU 

ummi*), witf*Hftff»5 4 3 8 2 4 1 g-trd 

& 3 f l 3 1-14 2 8 7 8 

^<oft«/r^ tnxv ^ , mwft%5 4 3 « 2 
4 1 %vnmh^m~mkitzMiim^imim* 

mzMi'-zm-LtM, *s {-mult mm*--- 9- 

L jjs f, X *tp] t Y C-f*^ ^lo: * 
-t^.tC^'jn?).. &mW- 1 1 - 1 4 2 8 7 8 

W 5 Yy>i/*9 m 2 O&MUz. gffli 

m-t 5 * 3 (o«fe-»cia*f-r 5 ittfaHi -t< 5 tix n* t 
[0059] t - 6f>m&c\t ; > mm*n, iu>x <:> 
t-r, mvmmt^mr&uiT 
■< > w * tcwou* 1 mm- xm > wm.m<r>w 

<mi-?£Zf.>,c l - ~. 7^<^&&ii'K-f >-/ 30 
f - -f X ( £ 2 0 M m ) £ it "f ft S f: I > •> 4 [fljl ^rjfi 

it<7)ffiH #:b^«£#&SftfcH(»T FTTH 
©JBj$fc»l, T F T -7 ^ x -f -v T'S^XtBW-M i Mtl 

* f> i'W fs © ffi fg /' ft; :/; gift j: o T MS ft t*!*!* # » 

[ 0 0 6 0] ifc. l 1 - 1 4 2 8 7 8 fJ-fcEtl 

i*£ft5, M&'fbfl^ft^x Mfc©f^©& 

SflWfcK J: o Tj»K F 7 > ••>** <c t''/>#f 

M XSr/h $ < -ffi 1 1 a?** ?>JxT*i 5 . M+zm 
mm t" -y =f <0f4R(cES Lfcftf, idi6ft®<£ t^ffM 

i- 5 T li, ttJl^ $ n fc *iF f- -7 r *s a: \f h fit. m 
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[0061] -t--c% '<8^Jd r $ txftm-i i: *) f£t ^ 
b - 1 1> 4- < , s t ft /,i .t" omw t> m% T* # 6 * 

[0062] [-anfffi*te¥ifc]+'iiite^jiro*-r-roE 

KM S M fcftfc L 9 ilKIB] L mm fc 4 5 i ■) I.: ■■!*(» 
(KlE*Hf-*S f>UKIW L,T»~*fi±t«6-?-i-5 .-HPS 
t LTi^as, *-f *-SHS]LTE11-^teA-^t:tSi:T 
[0 0 6 3] Hi 3 i S] i 4 tttfi-fii -.ftfBfttA-te^ 

ax<o«/^w4 m^r/p-r 0-e*>5. *-f. hi 30 ( a ) 

i-i<t?(5 0 hi:.. ftUtf «£Jts -f-^SSfiftiHfli* 

if- © J: 0 tifrf- 9 2 i-ifei-r^iic-f 3- MiW»Kf7-t 
II, JftftSSfiS t L TftrSn^ *^vMf& L fcBHwMeOE 
i^f&SrifiW-f h 7 >' if^K T-r-S^jo 

*Z>Z t ^T 8n n n 3 7, h SrTtt* 5 1 
i.-^T* 5 t JB--XW9 0l±ffltlit-*!(:«S!?x^, jiy 

y^m, m$vxm. 75^7 

? K«4 7-«*5Ift4lfitibi //•, ft* T- 
9 2li3f5--ft« 9 0 k\zmm Lfc fccOTfco T t R 

[0 0 6 4] ftCBl 3W (b) K^-tX ')lc. 
K 9 0 tJ»C, fr^T- 9 2 ^Mt'«!t«T-7nt-K!f^fflW 
9 1 JC«s¥$il. rcO-^*»fflW9 1 O Ki.'fr;i5 ?• 

9 2 a?rc«f vm®+ 6 *-f 9 2 wptna $ 

-7- 9 2 l± x hZhZtim-OMZfctf 7» <t •) iCifc 

14. #f:P3i'i-irf, ITt^fO r.?rt'<n#tffi88 

^^tBffi/N' y K<D^$r ^f. t it JESI T 
# 5 . -n#»f!f ffl fflitt 9 1 . 1. - £fi 9 0 h m L 
rtl^nm -gtti 9 o ±w±gp<^* f^HEPiU c il.Tte-7? e 

fflfflJW 9 l m-i h y ? Xttfc£$ Jifc** 9 2 
ro^Sc ( x ^r«l, y#[6l(w-Hv?ihJ ::Jt ! .'f:i ,tg«4'f 

U-fc-y-Y XiU hTfcHtfft^ 0 ifc, wistta 

l -hdSi-Klg 9 o ±<o-aw#^iS|i|)ii $ tiTte'? $ 

[0 0 6 5] 9 1 <^M ( 9 2 <7)|5¥ 
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frB/JrttKIRH L xm^Wi ¥Z± C StfTJIfcW 
CfcWr9«toCLTt>ftl-\ S&fctt, &*3fc4» 
ttft*If-®(7)ft^-&^-ti:T'fc^'t-5 J: it LTt>£l\ - 
^(^ifiififi !i l i JB--JWS 9 o »it±^Jtt 
te^-fSZi^-lfttt-CUfcSiS. R. 9 0 

2^-^-7'/fii!C!',f tjIfCjt^KL. IN term 
7- 9 2 4' ik ft X — ffl SEW 9 1 Kife-<S -t o fc LT 
fcft^„ 10 

[0 0 6 6 ] -<?U -) 4$ fe^lSWii |13» 

(c) iCTrcti^ic, f*fiittffl«5tf9 1 LfctftE-fS 

*7-9 2l±«|B|ai*lTk»5- &*-f 9 2 rtl: 

* 7/si *) <r>m<r>m t m.<< ■> mnmmhixz, 

Bf>it£h.&. itft^' v K«ffMfi. 'si£TS in, Jft 

tM^Jd&^iM'X- C 4h vJ; KAtW'ikt WW x 
ClfMSHM><*>T'fc-S, ; fcfc, @I3« (c) i'(.t'€ 20 

*p'« v mm* Lti^-i \ fr^ 9 2 ©$ tj *-$8j§ 9 

3*5«9 r iTtMiJFMf--.v7 9 4iWhUiXZ>.. #f 
9 2!i l-!iii.h, Wtt!S)BbS-r- 7 7'9 4<7^ L |">i:t:-{i:{11"^ 

as , - H o) m (c (B - ; t {i ik c 1 5 i, 0) x h o 

[ 0 0 6 7 ] ft!:, [*U3© (d) k^ti^i;, fB_: 

W9 1 JiT-v Y ') 9 *ttUE3fta*-?-9 2 ^WJJSfl? 
;,icf- y 7" 9 4 r i £K*|BJ+ S ,t i n» 9 5 .Lie 

fc¥5tl<J 0 I©*^-^' -^XfitlSl^n. filiS?© 30 

LTfr 5 J: 5 CI" 3 1 4 t T'*, *lMiSR^3tli 
iottft, Bite. ^fk'ii'wSftSr^i'SffllS 
4 i*«t>' Lfc J:T»^ym»l:,TO LTfiJBt^g 

*a cz-sxmmizm&ir 5 i -) cuts 

[0068] w/zfrjj-xmza^xb, ®%-rm*9 

2nmm^yr9 4 rt*w$it, m*<nx 

v y ^^tttEsna. 9 2ttx*i6itt 40 

CfiiEfc y /Jfal* t rr. -i*h# 1' :';<!!! £j£tf 3 £ ? icfc 
¥ 3 fi h , % ~ ft ¥ 13 tc J: o T UK $ ft t * + © & K 

*)5 + 5 h , Vi^(7j* 7- 9 2K« t" -y ; f"«BS!*^fg^ 

151(891.11: i o tee Zhlzm 7 9 2 © tr y f - 1 // 
5 0 r - T-S-SSi 9 o frb-vZ&mMt 9 l n?©* 
WUfcfyf-rolt^Srn 4 U -^»»ffl»*r9 1 A» 
f>m~K* 9 5 T©ra L/c f s/ ^©fc^^Srm 1 1 5 
t, «HR*fffW«EttE = nXmt?fce>t>Sft5. fe^: 50 



* n . ml4^-tl>*tl1gfe-e*;o T ft < , S^T4" < t 
hE&1&&kkZ>m*$frit W*.ttn = 2. 4T'm = 
5) T'fciX(ffil\, 

[0 0 6 9] * ' JAfti 9 5 v 7 9 4 r i: 

»i*ixtfr*-f 9 2t:ti, E^^l$.n6 t , -f)B#, 
ft I JfM L IS / < v K 3 4- W ffl L T mti ^ ft 5r Wi 
^4^f>©fld^/i$ti-5 c :«gd«li{fiIx.i«7-9 2 

§«. WEE**, IE|6l«S«J!ei'W|E*«*'^tf. 
[0070] ^ i 4 am i 3«:::.SK&Afe¥ffi 

iOJCJBff|-C*> "J. 9 0 a IjKj-MFfltfltfHttW 

9 1 a-nfe^frttj^/^j'^ftlt'^i,, il4« 

(a ) c*i-j:o c«-««9 o a tj'M?jmitm- 

*m&!MW%-?o i. ■') tt-M-T- 9 2 /?>&!:« J tv5, » 
a^^f 7 9 2 l~,t£ 9 0 a J.Tii--- h 1/ ^ X^CjE 

?i|*HT*>9 , JB-KK9 0 a timmi 3«S -|£* 
9 0 tl31»Cft*l^tf-^*(*>?-x/N, 1f7*mfc Ti^fJ 

7 X t7r -f -VSffi. 7 7 7+ y ^ i<g4 t'^ff. 

*% : m\mfcttm±x-!hzi>\ km-*-] 2w»-fis 

9 0 ± L t (> OT*> o T ti A < . J: 

T-fl5.Bg S life t, 4rHQ*i| l fc t c\fe o T t, a i \, 
[0 0 7 1 ] into 7 9 2 & $ -»« 9 o 

a i-az-v k ij **KiijB#Lfc t - ?>T\ -mmmw 

H9 1 a -^-7 9 2*«|»|L4^*&ln¥-r6. 

sb- -«*9 o a t-mmmtv i a »-*t*f-r 

5,t 0 wmt-n. SB-KS9 0 a h©v h y ? ajfcic 
EW*nt«*w* 7-9 2 5rfii]'3l^1-^,t y|cfe;-¥t 

T% i?f«S(if itgtfii) L Itimn** 9 2 i'fS-SS 9 
0 a tiS»-ftfttffflSW9 1 a ***t**LT^5Pifll:<E 
?*tiS. PSLfc^fflro ; f^9 2li-©P»']?!#te¥T 

WLT«5¥1"5r tt, $AUmitz%l-9 2 

[0 0 7 2] -D#f^ffl^M9 l 2 »fe¥ 

:iU^, SVMi»^3ttCtoTWk, sit, m 

«r »0f ft L T im*?® # 4 f 4* ± U $ -tf T W 
t(E-^«:tT5 i ">lcLTk&t\, S^Ctt. «rt>*tai 
Wj"f-IS:©m^b-&T*ft¥1-5 J; -) CLTtfitv, 
[0 0 7 3] z<r>£o JM.Wk . El 1 4 © 

(c) 1 a±Cfffit 

5*^9 ZIlBIBSnrt^riA*?). #*^-9 21*4 
CS? "?-H *) ©#tBg 9 3©Sitfi/<y K©3»J*i'ffi3 
ix» tlTglHO (d) Dpti;C, fgZl£¥X& 
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a ±V V 'J '7 *#|CS1£H5* f 9 2 *S^Bit^^ y 
~/9 4 rt Klc«Wt5J: H:8L~««9 5i:K<E^$ 
- ft 9 WtftBB 9 3 Ottfll £ y KcO 

m-h ■') , zmttkmn&xmnmtwtSL $ h 

[ 0 0 7 4 ] ;Jlb013, 114 Lfcuap&te* 
^X l±, 15 -fcWJUlf! IX: 7- ■-<— x £f\\ 

'< y K**#i]ffl L xtg^M-te.^U^ <b«SLR# 
t - <ii . it o x , m. r-%m m t r > * fa± * 

. 1 ,.t •) f <»mmm T.aw*t* 

feWi ') i X, *Bttft^EJ»AS«5l £K fcs, 
t<C*3t>. ::T'lS-*9 0, 90aA»e>- 

ftR«ffflWW9 1,9 1 a I >: 

*:2 (n-2i h. nmmmtv U 9 UH 

«^ft&"9 5 T'<n|?tl8j Lfc t' ;y *<nte*.f.£ 2 (m= 20 

lot LfrkZX-ii. ft|*tt**a«2X 2C0 4{ftX, * 
£0 -*© 1 6 Mco-fc:<rf /£ i-;t;,55 -Jft&cor => 7 / > h 

$r 1 6 mn ■') mm.-rzfiK amnk 
mtii-m. 794/ >■ h ammm-mmx'om 

km 2<r> May 4 Wit %zmxm-vttkV 2 <r> 

0 4H**ttKflDa.fc£lt<Oit 8 BXjftfcl t 

Bli*), '»r. teSfiH -py ! <:^ ; '>i;i;; xct, ( n + 

tn) : =n' + 2nm+m~' XfohZkfch, £-1*2 n 
mH*flt*:?H|Jc**f:,i- 1 1 &X& Z>Zk fcfcS, 30 

[0 0 7 5 ] &*>\ HI 1 3 , 1 1 4 (OF LfcZaWftt* 

«7-£ lx^s#, -ntiE^n-f, fewiH^]* 

tf******. If. it £7, «h7Vy^^*f, $ 

MS y> , Iti h 0) Wi- ft t£ k X k o T t> a I \ 
[ 0 0 7 6 ] [fSJ'JI #fr;^(0<tWfi»J] [3 1 5 |i@ 1 4 CO 40 
(a) k (b) f"'T" L 18] 3 1 e (E¥ wffew— ta] S:>pi-|a 

m^zmitmxvmt&kmvcvy&fo m 
m zm^xmmizM+zmtzzkx'fffrti 
m^rM mm) kk^^^^tt^zt 
x\ m7L<»m&.kiz.#zM i-nmzm&nmtiL 
mm iz&m£itz>zkK°mxhz>, 

l 0 0 7 7 ] m 1 5 (i|g-te¥X@T-<Dte^3 

LX& t) , JB-**R 9 0 c frJWfc t i"5 i -P$ 

©t*(E^5cW««^fe5fg-S«9 0 c±tt5*f 50 
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24 

®- -M9 0 c _h(-v h 'J ^WifidSia?)^ 
92Sr 3 x 3 £0-7 h U ?7.%®.UKftl-fX. 1 
0!7)*7-9 2ii-»W9 1 cfclKJWESSJx-C 
t^Wlc ^C)^7- 9 2 .4>f.s''/ $ 

[0 0 7 8] B] 1 5 CO ( a ) ( -±^ y 0 c i:<0^ f 

9 2 tDrf 3 x 3»v I- y ? * mitiMxm 1 #B 9 

i: * L X fc D , KI 1 5 » ( b ) It 3 X30)7H y- ^ ^. 
fe^T'i; 2 # [J .0 ^ {■ 9 2 i« BftSttfflatt* 9 1 c 
? J ii 5 t ' 6£mW)\z.* I X l * 5 = i2#H 
XXi, JB-SS9 0 c cO--^^^ffl*5^9 ] c kJttti 
7v f / > h<5:fStz)M*I^S-|«/7|6lU-filT*S»). 

It Set *s X * 5, * fig] i 5 a> ( c ) [± 3 x 3 w 

91 c\zmztit>kz?,*®im\z.7Fixte»), ii 

5(0 ( d ) (J; 3 x 3 co-v I- 0 'j x 'HfifST-^ 9#B co|?- 
7 9 2?)' B'f{*^ff!aW9 1 e \m Z 
£.#i\Z7F L TV5„ :» 3X3 »v h D ? X^fefeX^ 
9#H»*+9 2^e¥Jilfc^jST. S SS9 0 c 

Ktt* 7 9 2 »>tt < /£ "j . mm-mmt 9 1 c icn-r 
i> * xm~m<»m-$ 2&mm*timx.x-mz 

tlZZtlZtlZ, IM. 0 13. mi 49) (c) , 
(d) cOIftlXJ;^, :^!.Mi"'/a>'«ff?it5 6 

[0079] f rnwta*- -y 7] »cu . n 1 6 *s .t vm 

17ft#fSLT, ■«H*^fflS)5W.I:.XffM£^U *-K 
Stte^SltSttlB**^ ;yx i;o^TKW1-5, WIS 
^fiKf :/"/ i 0 0 ll. «|8]lTBd(8f.$*iT^53§-f l 0 
l mm *) ZMti l o 2 XS^fc trot-*) 5 . Iff) J; -j ^£ 
IWB^iaf - 7 7-10 o (±. -«*»»ffla*tA»fj!BrK« 
lc*-f-l 0 1 Sr(K-^1-5»^lCffifflt»#5t©-C*)5. 

I o o 8 o j * 7- 1 o i i.t^ii-r^ ; t o ttwm^nm 
xh7>?)\ -71-- ra ^ -r to go^t- t *> o x t, a 
v ». mmmfi.? y^ioo ne^is-hT?* 5 ®# 

liWSR 1 0 2 t^.>xffM£HWfm-xfc 19 . i;.*:Vji; 
\tm\t<m)h*'<TM+ 1 0 1 £v%tf J: 5 ic^ffiicM* 

tzzk x®htiznmxhz. mmmm^ 2 2 co 

aifiiW > 'M-.'Kiz ;.: -1 ii ^'r.Hif*' y Ki o 3, 104 

/^ffMr-K^ IHfjf^y Kl 0 3, 1 0 4ff)^fj£ 
ll^cfc'H^^ y f- 1 0 3, 1 0 4 « £ ft 

^7 7 ^ -atfflc t ") j?f|g (O^liffj^icy? *-y=.y? 
tizkx-B^M, ZtlbW&^v Ki o 3, 10 
4(±3g#$- J 7X#)3*i : -l 0 1 CO plffit n fiffit-tix 

R 1 0 2 1 fr *-/Kt if^Jgj* 
[0 0 8 1 ] ZZX'&&y<-y Kl o 3, i 04(i»ffif? 
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»t fit ---*>!'.> . m->jmm hyy^y^TRy- 

•y Kfc 3 o#l Mi-til^ t.mt& L-T t> ftp. -> K 

103. 104 ^afit^^ffi^-fntv^wtt. ft^w 

^E^^fSfiFl'- Mi]A>ib h Sri: oX hWJi h't 

P«t 5 ic-f^fcAr-fcc,, tti/< 7 K 1 0 3, 1 0 4cO 

i> it A-^lc KRife- A ft Tii > L X t, ft l v 
[0 0 8 2] ~ <7) 4 o ft&MBflM?- -y :/ 1 0 0 ritt" 10 

5:i x\ i o i on o tfttffli i o 2 -cfcujft-p 

«UL fc £ o T Wf* ft<«f'<y Kl 0 3. 1 0 4 * KM 

x^st t feK#-"f- i o i ttk'<TC;p«iwt!eft/<-y 

K 1 0 3. 1 0 4^iat'l. Mr.fe¥lST'^ 

¥ * « t * ft -c-it * 3 ^- A-fd it mm* * n % i - a 5 „ 

VdHtifiXi; 8 cot •< X<r>im'< v Kl 

0 3. 1 0 4 S-fUffl L tftl»S:H- ') - i X. E«*ft# 

[0083] [%m -1} w 1 8 \^-mwMx-m\ ? 20 

ftS#?-w mt LX<r>%itM-{-<r>W&*:n<-t» HI l 8 

<0 (a) /j^rl^TiSiWT^^ . HHffl (b) infill 
X *> 6 ,. 1 » :* #5 ( i G a N -f; * y f +- K 'C *> 
<0. 1tk *l4't 7 v ^ 1'«.h(i|?;,S{,f*fe 5 ft 6* 7X 
*>5. CK04 0 <CG a N *W«*y-f KTIJ, ££ 
£ igii 1- 5 t'- hs Jt c i oTP- 1 -r/i/-/i 
W^C, G a N0i**;iS$Mfc-f3J«*K£ j,4-;tt 
7 7 4 -Ym k G a N^^l«K«cofBJ<7jflLBST||t*li!Jx 

1: c . * f #||* '# £ ti fcwfc X £ 3 ftfc* # UTP 
&„ 30 

[ 0 0 8 4] *r, *ro*HSKo^-Ctt, GaN3B¥* 

ftMOGaNU 1 2#W£ftXP6. ttfc, Ttfc 
ritftil 1 ll:fcttH*Utl*lfi*«ii#fiEL, ^^§6 

a nh 1 2m<nmm%zr$u Ltau^tM 

OCVD^i'iaoTM^W, :©GaNil 1 
2 14, h)i;k^ic^/H £ft3 1 7 7 -< + K«oo±E£- CE 

1 LfcttfclC S 05 ( 1 - 1 0 1 B) Xmfrixtz \£7%y 

momsxh ■> , -> y => K-7°$*/-^'efc 

5 0 :©G a NS 1 1 2roffi^UfcSBSO«»l±y^ 40 
^p«|Jfi0>* 7 -7 Ki LT«tl1-5. G a Nil 1 2 
©«fttfcSB5«r*5J:5CfiHtJB-e*)5 I nGaNl 
1 1 3^^B£^tvTfei9, WJHI^^i/JiK- 
7°<7)G a Nil 1 4*S^$n5. Z.W K 

[0 0 8 5 ) rcoi 5 4JHt^^- Kfctt, ptt«l 
15intll 1 6«Jntl^„ pSSl 1 514 
K-ycOG a Nil 1 4±l«^5 
N i/P t / Au^TtiiN i (Pd) /Pt/Auit' 
©&*tmSr3K»LT«riiSn5. n«&l 1 6r±wJE 50 
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wH*L4V'ft8tBt*|«a LfcSB^T-T i/Al/Pt 
/A u * i'OifelMWfri* LT^*$ti5. /«fi=\ [3 
2 0ii^-rj;o(:. Tlt; 1 £S)ii i l coMfflJ^f, n «ffi 
fi0ttH,«rfT9*^H:, nfiffil 1 6 coflMttriMft 
Hii w*fl5«ic«t^«t<e5 e 

[0086] rcoi:) ^miS'OG a N^<0%*^ 

K(i. itffe«*t>5Tfcfc*+?*>o-C, Wlcw-t'-T 

7 U - •> 3 > 4 o T it ^S<] ffi 4t t : 1 7 r i' IS 7; » f:» *I 

ft&ff i£T',fc T t ft < . C Sa^fPM S tifcft 

[0 0 8 7 ] [«3t*-7- »SilW;'£] 0 1 9 frh 

***-T-»±Hl B|:*LtC«N*»** 

[0 0 8 8 ] Si* , ^ i 9 |.:/jVf J: -> (;., ® m l 2 

1 J> I rfn K 1 2 2 *W h D ? 

x^H^.JiiTl^c K 1 2 2c/)>c# * 

ttft 2 0/4 mft® fc + 5 1 1 7)5 T £ 5 „ ft m 1 2 1 

«*(fittS k I X 14* 7 7 1 -V t'O 4 •) t *y Y 
t- K 1 2 2 \mm 6 W -ff )j&-^waifl4l£0iSiP*t 
Wfflvv oh,/,,, jftjty^ Kl 2 2 iC(4 p ffijgft if 

* -ctt^js c nx i > 6 mmft mm* *m * n x ^ 

^r, *-T-|fl|»KeD*1 2 2 (!»|*iWt, us* 

•■-•^t^-r t- Kl 2 2 14^:x* 5ttl:M, i» 

*122 fi t7)^^(i>]xJ4'fetttt-< y^v/X'M' 
,. rco 4 tm - -Ktt 121^19 I'^-f 4 v I'- 
Wmmmtl 2 3tAtmpJ-yrT»^W/j:<E¥*ff 5. 
[0 0 8 9] 1 2 3 1 2 1 id 

wm-tzmiciimm® 1 2 4 tsrr^ 125^211; 

fco-OB(S£ft-CP& 0 - -x-iif^fflM5ttl 2 iro 

?»«<e^*ffl^5ciis-c*, -B#ffc^/fl»i 2 1 
±w«p|i 1 2 4 w« i L-X(4, 7 7 #a- K -> y 3 
-v*Hfi, (W?c.rfpVA) . rayjxh- 

ttazm^zzkiix'zz. 23 

l 25 k LTtt^JR (U V) ffiftSiftJB 1 
123i 7J/CS$rfflP. 1 2 4 

t lx* y 5 KK4 nmZBim. mm 1 2 5 1 
Lx<Duvmtmmm*fo2o u mmxmi-t* 
[0090] -mmwm 1 2 3 1 2 5 

14. ®{kLfcfi«l 2 5 s J:*8MMRttl 2 5 y ff>Mt£ 

tzi? \z.®mzh. mitmi$. 1 2 5 y i^aiuyE^t 

it$^5„ WkLfcfi*! 2 5 s 2 5y 
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5 i o fcHfttt. M*tfU V«<tS»«*?Wfcll 
*«t-C»Rfl<jK 2 0 0 „mf7f-CUVg*L, 

Kl 2 2 *-fc¥"tS t CL^te^tT^fttW 

■* V hofc, **>ffiK*>**^Ji— K 1 2 2 fc u~f 
-£T» &£l 2 1 »3lifiA^KI*+LT**^-f t- 
K 1 2 2 1 2 I ri'fj \,—*f-T-f U—> a y 

?r?l|fflLT*i|gti--5 0 G a N-^©^^ Kl 2 2 

d-y- -7 7 -f t i <7)#(fijT-^K^G a t mtm-rz - 

[ 0 0 9 1] - ou— tF-r:/u— >a >*-ft'lf] Lfc*| 
file 1 o T, fciRSHtffc o )S»5ft* ?V T- Kl 2 2 11 
G a NltfS -SS 1 2 1 ©JMB-Cftfcl. K*t«eDfc 

m\®\ 2 5oyMmm*& \ 2 5 yt***'**- ki 

2 2«pTt<«i^ / />*-'^*^J-t-4;TlCL.Tfc?i";^U) 0 ft. 
<7) u-f -;(|SK3WJ tl^HMStei^ftVy +- K 1 2 2 
;.'-.n"ycy '<.ii,'.;-j-.jj)i-#fii|] < 4 ] -j 5 iv,': M'fLL/; 

tttt 1 2 5 s -cfc 0 , u - - t »?w s nx t, »fc i^r; ft 

fc*S. Hi 9 Till o(0«Jte*y Kl 2 2&t#l 
LfcftWiUU >X M«H*fcS$**4 K I 2 2 14 l^— 
^tioTlW*^ K 1 2 2«--fi« 1 2 1 it 

E^ISnr^/jii^fc g <-,«fflir -R#&$ffi;W i 2 3 

± tew sua. 

[0 0 9 2] JIM^'-l/t '/y *- K 1 2 2 WJK 

- 8« l 2 i d't-BfrfctfrfflSBttl 2 3-©fc?£fi-o 
it t ' 5X\ H 2 0 (CtH-J; 5 C:*5f {tff $ 125yO 
fM#J« 1 2 5 *:8MkSttT5S#^-f Kl 2 2 £@ 

* * 5 a " O 66 { t I 1 & ^ ft t£ if © 3: * ; P * ~ £ x. 5 

r fc X»I£EXfc.5„ Ifeft^y 4-- K 1 2 2 tt-l*ft»ffl 

2 3ommm 1 2 5 i^^nt^x, 

^ W *- K 1 2 2 co^B/p n (jb y- Kttffifl) 

Kiot^t, fc^-frf— Kl 2 2W#fffi(c«:«tJlg 

Kl 2 6 fcjfjj* Lfc*£T-fi, K 1 2 6 

tt«3fc^*--Kl 2 2Wlffl5i«ft«»c»tt$n5. 
[ 0 0 9 3] 1 2 5 <7)ft#<7)0tji: LXI1S^7° 

7XvT-«*»]ffl«tffiSri UV*/>"fiH*tt 

fettled, *«*WtffifcGa!j»«TaLT^5fcft, * 
©Ga$-x. v f>^t5;i«ft*^ NaOH* 
»«tL<tt*«||^fT5wilc/ 1 C'5. 

©«&/■? j> K lift 6 0 (imflit5:tm5. «E 
/<yKl26iLTttaffl«li (I TO, ZnOli 
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if) t L < 11 T i/Al/Pt./Au frif©Mft£ffl^ 
otti ?t -jr $ x. f 5 ' t & t£ v > w X- . / < ^ - - y m 

i o o 9 4 ] m 2 1 [i -mk^mt 1 2 3 

4t- Kl 2 2i'f;:i« --B$«-^ffl8i5ft] 2 7l'feT?L 
T. T /-Kit* (p««) M<oer*-;H 3 0^r^ 
)£ Ltft. 7 y - KMJtt*^ : y K 1 2 9 *W*% L , 
v^rc/.^ff^W 1 2 5 > ■/ I tzmtv IT 

; « ■> y ©is x v « r- 5>fttat 1 3 1 # 

t>wt/i5 f * 1 3 1 li-r h y ^ 74>c«^-«it 

yy-^-Ki 2 2«)i : t7jtft, m'<f~>tix 

1 3 1 '>Kffl :;iT; ,n"*'.f»;'iniHf 1 2 7(/)^ifii?js 
Ktfo ® -o sv'^'fiij^H 1 2 7 r.i:|-:K;Sfl«S l 2 8 

5 2 8tt«ilf7y|3- 
•>!.) n->t$fflg. *?gttfg.f^I «?|xtt'PVA) , 

;J-'J Y ; tzm ^m&tz> z t 5,. ?;:.:.'/) 
-b*«»»i »«■ i 2 7 ii . -m tix y 7 y- f- y y «ts 
i- u v i&mmia LT *> 6 , 5 y y •> y y •>- 

f- ?#> *) . U V.y»!ftf i ^5 i tttf ^J^ftTt 5 OS: 

I'liH x- * a, -mm-m 1 2-</> k is* • p, x * y v u 
— trsriBWi-s. mic i *) . 0yxff*im» 124a 
X--KU y i KtffMLTi^xii, ^!iy i h'tzm 
S © » 1A1 X- # u y i k o r -/ u - y swaij 
-fe L x , ft«*^*-Ki 2 2iiJB.i©-ii*»flr«W 

1 2 7«||Cfc;¥^iL<3 ; , 

[0 0 9 5] ;«7Dt xco0iJt LX, %-<D~tif%$f 
ffl W 1 2 7 ©*ffi?rK^7 , 7 X-?X3§ft**y ^- K 1 

2 2©*Bas«tHLT< 5ST'i'>-fyyt5 s iff 

r*-/n 3 orojTMfi^yvu-f-', iii^ffiYAG 

t'7*-/H4^3~7 ^mro^4:Mlt5 " 
5.77- K««tt/< jx Kll Ni/Pt/Au/i ifXJI? 

bt-f 5„ ^y yyyya-fe^nji^©7'u- K$rffl^fc 
¥4 -y y y\ 2 0 y mtiT»tfi<o» v 9] 5 ^^^/^ 

i: # t H±BE y- f 4rffl ^ u- f 1 \z. «t 5 JDI >r f f 5 . 
^©§J 0 j4**»Htt**SKwiii3lSrt wW«g*> b 4 5 
«*ffJH 1 2 5X'M^n/c^7t/y2i— K 1 2 2 ©At 
^tfe#tS„ -WtLT. i*->7U- !flIXtB^4 

[0 0 9 6] ««W*fS;feffl^r»*^^— K 

1 2 2#*r©-l*«#ffi»$tl 2 7i»b*l(ISix5. 

02 211, %Z<D-vmftRimtl 2 7±KEJ«LTl' 
5^§?tyy K 1 2 2 ^PMg| 13 3ff^7 y 

d5^^LfcHX'$)5 0 Z(Ob #©K# ?Li 3 
5llB^**^S©ii^tf yftv h !i y^^lcWn L 
XV^X, ^yy^- Kl 2 2Sr#ftfi. -SX'KfX 
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^5J;ii:ton^, z.<r>kz<nmumt, mum 

$ hX , *S T-ft 3 0 0 ISI4:»«-C # 5, I © > # COW 

mi 1 3 5 <nmttm-/js, n s sgwi; ,t »> fp« if; t, 

(7), 1, L < Ii S U S ti k'0)&mfa 1 3 2 5r-:y-^>^-C 

'/dJDr.L/--<^/jq^fflin, &msi 3 2©**fl.i 3 

5 ©&tli, ?S#^ -\- >/< 1 3 4 tfffjft £ hX *S<J, " 

tf>««? + w<i 3 4 kvOi-^M-\ i .: > e^fy-r 

't- Kl 2 2 ^HftS^pIfiUc^S. -t— K 1 2 

2 ttC^RffiT«fllRA>f>/ < t5SsaFj!HS 1 2 5 'CSpnt 10 

fco , *o-y\-itt\ttmw{k£hx&n , - ©£ftic« 
1- S l 3 3 J; 6 Sfttt ft 94 £ & ft 8 K ii ft 6 r_ i *s ~c 

[0 0 9 7] EI 2 3 iiWt >/4 -t- Kl 2 2 V.Sfg 

1 4 0(Cft¥1-Siw^«r?nLfcBI-C*>S. JBrffifi 1 
4 G\zmi-Z>mz.%~&&. 1 4 0|;:fcM>i:.ft$*r#| 
« 1 3 GfimttZtlXt:,*), f')itf-< t- K 1 2 2 
TBi©^*^ l 3 6 %%>/i *- K l 2 

2 fcSSZlKfc 1 4 0 tH*L-CSl*lS*5 r t .4>T'# 

5, -lO^fB^^tt, M&fltl 3 3tO*|ft^< t 20 

3 4 iyf. J) © 0, l< vftli & /£ »J , K 1 3 3 t%1t ¥ 
<< t- K 1 2 2 > (7)Bft# Sfc&tt&fitfttSnSo 

^w|9)(ft.^«-ffl^>-i: J. ■ j "CIS it t * 
KfJt- K 1 2 2^ERSh5ffiKtt. -«rf*#ffl& 
tt 1 2 3. 1 2 7 1:-C-Wfid?i] £ r) t KM L t, © i ft 

l 4 0»» J >f,^J^5 i UVffiffc 

U— f tCT?E)fcy-f K 1 2 2© m<J)&m\L 30 

[0 0 9 8] m-Kffi 1 4 0 /hie K[?v7. 7 

fc LT kMrtSit&Ji 1 3 7 fcfidlS L, ?fl:M 1 
3 7 (DWffiflHWRSi-t^^^Si^ll^^R^ftSA 
^^6«l<7)ffii:ffi^ n AS 1 3 8 SrJMtS. ::©i 5 

let s:i -c-i*i&© ^ >- h 7 * v i r«i Jt $ it 5 c t a> x 
*S& *K, 1* p Al i 3 8 TWi^/HMRifc** 

LT, S»SM5nitf-Al 5 3ldJ:oT« 

mm 1 3 6 ^ < mt-r 5 j; 5 t-r 5 r t #-e# a. 40 

£ii**J 1000m J / cm" «rR59tt5 = 
[ 0 0 9 9 ] 024 ii K G B © 3 fe©g)fc*W tf- K 1 
2 2, 1 4 1. 1 4 2 5rm::<Kte 1 4 0 dE&l 
1 1 3 9*miLt:&mZ*-mX'h?u 0 2 2tiJ:W 
0 2 3 T'fflV^MM 1 3 3 ^ftffl LT. m 

ximw^x^i'&mu wmitmmm, jrd^s 50 



2 0 0 2 - 2 61 3 3 5 
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2 2. 1 4 1. 1 4 2 «£.-f L <>[§! CMftX'ti: < t t fi 
^\ ® 2 4 -etl*-&W*at^ ^- Kl 4 1 ^/sftidco 
GaNl?:SUil«i (ftw«3ty-f K 1 

2 2. 1 4 2 i^COJf^g/to-U^. ~ CO^T* 
! t^*'A:-/< K 1 2 2 . 1 4 1. 1 4 2 H&KftJBi 
Wfy7> L.TW«gA»f>*5IS*Si]|l 1 2 5T-Ri"j*i 

[0 10 0] 0 2 SIlBRjgjSxfi^i-RI-eJbS. ft 
j*« 1 3 9 iCffl P SB 1 4 5 . 1 4 6. 1 4 7. 1 4 8, 
14 9, 15 OWL, Kl 2 2, 14 

1. 1 4 2W7/-K. *y-K^it^<-y Yt%:i& 
* 1 4 O^gd^fflWm^S 1 3 7 ^^+5iE« 1 4 

3 , 14 4. 151*: L, t T' -5 „ r W £ -J |- ^ 
Sfe-fafflUfflt^^-tj V7*-)V\t%.%y< *- K 1 2 
2 . 14 1. 14 2 K 1 2 6 . 12 9 Wigflf 
r^*< LTl^ro-C-fT*-/m5^fiX-J < . fcT7* 
-^^{wp^^^fV^'ty-r -4"- KtCiRtg^btl-i t:"T 
^-/KXit^TffllV^ST-JfMT'* 5,. -1 (?) t $ O t"7 

6 0 ii mnt»W»y< y K 1 2 6. 1 2 9 |C *f 
L . ft * 2 0 m m W t (0 4- r? Bit T' # K> , £ t , t* 7 * - 

$ JiSdHSSIS t fiJ^-f 6 * > « . 7 J- mist®, 
m- h t w, * y - k«« i K«t a t, coco 3 fis^s 

3d«*>SWfu — W> A/wxift-cWSP L. tJKiffi^ * 

mm i 3 9 tii9]3--^*->»»/ii|/iirwMtRwtt^^ 

tt'fflt-^ 5„ l co^ef JBiiflnSiflSft: L 

-) , z ©«, /< ^nm^idiftA^j k 7-f'<-ict« 

[0101] ±j£©J: -) ^«^*-f-c7>PE?i|^lcioV>T 
Ii, -»*»«Ffflffl5«- 1 2 3 ir.ffijtyy ^- K 1 2 2 §rffi 
»S-U:fc^T?8Et, * J fM©83t^^*< *© 
iS^ofclBJBfcfiJfflLTItftft^ XofltS^y Kl 2 

e, 1 2 9te¥zmz,ikv°mt%z, ztihtt® 

tto*)r Y X©^^4'«^/-? y K 1 2 6 . 12 9 L/:. 

i»i»!ff*3n,6t*e, mi-i-j x\zit®Lxmwt 
m.ort4 x*s fu^ci t* *> o -c ft s, eii 

4 ff';i« T- i 7 ) 1 , f ij " ft ? % jtm J c/)K?i| )j& 
Til. «*^7-</)^Wjj;wffcLfr*f.|f»]fi 1 2 5TSf« 
5 fl^fifct-fcoTtlUflEa Kl 2 6, 12 9 

Kl 2 6, 1 2 9SrffiftT-^, ^c/)B-^¥lST'©fe 
¥ Sr R * A X- ii ft 5 ifrfr ic Ii 3x 9 ft v » *s ft ft lc 4 5 . 
*fc. *Jfc*V K 1 2 2 ©-«PfttWffl»*t 12 3- 
©fe¥!^li, G a tWffiJT'&JR 

©Ga kmicmtzztzmLx. it*mm\z 
muzz. 

[0102] m&Mmw&Wjffl &ic n 2 e 
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i^M3 l £X-£mU£frh, ttAMfPJf?«>ie*Mr 
fc^T M-fWjUli, M'^KrS, > L T^f7<* A *r^f* L 

[ 0 I 0 3] ft-fia 2 6 IOt<1-,£ ') 5£2f7*£« 
ft f 6 1 hl:T-t^7r^y!) ayRl 6 

2 ^sfl^pg $ jt 5 o - c.i r ^ /u 7 7 x •> y a >-|g| i e 2 tt 

gfJlfST'tltti: ***«MST?*>$. :07W7 7 7 

■> 'J 3 7 1£ 1 6 2 .J:C. H Tife&ltlgS > L T •> 'J n > figffc 10 

R 1 6 3 .7F'l.4; £ft. *<D klCftK h v > -y 7- 7 16 4 

6 4 it* ') •> >) a > h ic y- h y- f * 

jfgtf L t , # 'J •> U n > -Ml " v - 7, • KU Y yffitt**? 
fifcLfcti©"^^ ZtXbMM l-7/y^l 6 4(1* 

[0104] Ud 2 7 ic ni ti?c :o i 5 $ - 

16 1* -l^fS^fflW 1 6 5 tC*W5tfTl*Rlft 20 

mi%irro„ -mmm'Mi 8 5«s hi ei 

tm-tzaiktimm \ 6 6 >ts»frJI 1 a 7#2« 

c^li LTI1, ■//77>J^ > 7i&#7 7||«, 77Xf 

v?mkk'zm^zttfx*z. mmmtti 6 

5 -hattgM l e 6 roou i l r u , 7 # a - h , •> y 
=>->W»S« *$tttg#ffl (M/jIpva) , in; 
K*^tffl^5;tasT'#6„ trz -mmmM 1 6 

5 W$lf#lf 1 6 7 i LTtt#*MI (UV) «WS 

SI, jtMfHttKfffl. »5IfflttS#ffllov^lx^A>f><e 30 

[0105] -BSflMWflawf 1 6 5 v&mm 1 6 7 
«, mtLtma.i e 7 * t*mkm®.i e 7 y^ss 

+ 5 1 ') £MB $ ft, 1 6 7 y kwhe^k 

;^7)^» f- 7>-^ ?i64 mtmtix 0 ic&g& 

«{kLt1H*l 6 7 s £*«<fc{!Bttl 6 7 
»3t«lCTi8jRtttlSA U Mm b 7 y-^ ^ 1 6 4«r 

!it--ffttt'i|v\ z.<n£5ti7 7<( tmfi 40 

HnMh7>y^^ 1 6 4 5;i^f-l;tS-SI&'l 

6 1 OSfi>WLT|fih7yy^? 1 6 4fc»- 

tS. BB.W1-6U— jf-fc LTIii*'/rU- if-, ks 
HftYAGU-if-fc^asffl^kfts. 
[0106] zroy— f—T?^—. ya y£?i|ffl tfcfi 
Kl;:J:o-T\ »RSBS+fj:^5»Rh7y^^^i 6 4 
ttK*MBroS5*»JI 1 6 7 £>*BMftftt 1 6 7 y 

>s*>? 1 6 4{'oVNTIi, 5SEt*lS 1 6 1(T)% 50 
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a ft l 1 6 7 s T- "j , i — if— i, m w * h 

TV^i^fc*t-«*ft«pffltttt 1 6 5flJlCfc^$n5C 

i tt^v v /jifc, 02 7 T'ii i orofK h 5 y 7 7 1 
e 4 t*»ta«a**itttu— f-»ws<iTi»4is, n tr-y 

f - y 7> fc' ( t mm L fp W i : ? .; t ^ r t ffi] « ( : »m h v > v x 

7 1 6 4 11 U - f - $ ft $ fit ^ £ 1 05 i 1- 

1 6 414S5-StRl 6 1 hi:^f. !-h7i<73^ 1 ►) fcm 
WLX ••H/.^4Vii!^M 1 6 5 L(Cftd^l?ift5. 

[01 07] ft };. , mms mm h 7 > y 7 ^ 1 « 4 « 

1 6 1 *»fj-l«ft»lflattl 6 5 7 4:': 
oti '-^X\ gj 2 8 ]: -) 1 6 7 y 

^•?gft?H!W 1 H 7$-{jf^*-ti-Ttl««^-fr5 c CWSSft 

n^*^ if^x *>\s#-iijaz.zz t x»mxhz,, 
mm h ->" > > : x M64ii -ttftttfflautt 1 e 5 

6 7i:f:^.5ftfcttf6T\ «;:$lc{¥,f-V.*ft5, 

[0108] [g] 2 9 f^T<r m- mmmm 

1 6 5H $ 2 -■Mftt* jfl m 1 R 8 mm k 7 y -y 

X7 1 fi 4*<E91-5. 75 2 cO Oi^i-via^ ; 6 8(i 

»w h 7 > y 7 ^ j 6 4 m-mmmmmm-Mh 

l-«*5tAKttfflSft. ^'l:»F7y/x^i 6 4 

w*KA«WB 1 4 Pj4^*^Izh, $ 2 (i#f¥.^fflif(; 

«1 6 8 ttftffl < i t & l v --«f«^WW l 6 5 

r^hm'zo) -mmmm 1 e sic^/jft^^t 

(i N Hi * (7)»R h 7 y v7 M64 X'lMXZ 5 1 9 
l-s »«* 1 6 7 g ;^^h)cetU>, 5«« 1 6 7 K <n& 

mtmmm-i 6 6s-c¥.o-o*5. tti±, ^kaii e 

7 gfl^pffil i 6 6 fc}>B1-5 G 

[oio 9 ] zommm 1 6 b -c^n^-tt^ :tt, - 
p#ft«fffla3*t 1 6 5 4» his, 2 o) ■mmnvim i e s t 

SSffilbvyy^^ 1 6 4Sr*5¥L (0 3 0) % a^T, 
«5^1-5 (fSnfe¥XS) . -roiiUisf)^t75|§7t^-? 

ns.mijmctsrtzm 2 2 i^t otitis t mmxh 

[0 110] ftH^, 0 3 1 (OT<tl 51-, #7 7|ft 

'/ 7 >- 7'- y 9 Mi^. cm 1 7 6 111, ^ 

K h 7 y -/7 ^ 1 6 4 mm LXBfc L, y- hlite^ 
>y-7«^, : iWfl^h7y-y 

77 16 4057-7, KU"fVtKKft-5 D ^(75±llig 
7 2, ffiftKl 7 3$rBb!tL, RWMICII;^ 

e 9 fc-t<7>*ascaw««iKi 7 5, mm 1 

7 4&mtfLLtzt<r.>bm&-£, kktt,Z%\XLxm,/< 

*^&imi-z>» %~>m 1 7 6 ; .- im v 7 y y * ^ 

1 6 4 UiKAoMinfE^- 1 LT«ji1-s. jfizjifti 7 
6 ±-e»K h 7 y y'7 7 1 6 4 iizw<75tt*:i£^{c i 

o-c+^KIUlStiTJb**) , *HB5JjEtJBZ(E^i 
S©^ft^ftT-Btr s 1 Lfcl5?iSfTi3*i*. *Hlfi^ftro 

zs^tt7c$s¥*Ttt, pi m?f{&%*fm-tz%£\z 
la^-Cii, ^-e¥xst^zte¥xm!?)tt^*^ n 
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X, (n + m) 3 =n : + 2 n m + m ! XhZiZ. t i>* 
b, £1* 2 n mKfc*»t*52p|B|ftt«e,i-r > ^X'§ h 1 

TO fti' ft>; A 5 $<o A£ i ^ft»c-ff& 1 4- 5, 
(oiii] tz?>T\ fcjfe^V it- K&JtfHt**? 

zm&i-mit. Mmmi.kkm* <r>%ytm-&%% 

l xflfel- 5 iKos .*n f) ftx p -5, 

[01 12] $3 2 li$3fcy>f t- K0>*«JI2!ifc L 10 

x. #3*35 2 8 9 5 5 6 6 *nm*m*i*xms£.m* 

ZtiZftKyj t- K?*>4. r. <dM f illn'l — iniWItc jE 

ft - *r<n *m»& & r^-v j :/-/-f y-/v/^» 

■%7ty-r K<D#|X& t) , 'J - 2 0 0 liffl 

ii'Rrcttt $1] ( ' filffi $ ft/; £ - #c»«te ffjf^t- o 

y - ksbw 2 0 1, 2 o 6 1.: ,t «) m& i ftx i ^ , m y 

- - KSBW 2 0 1, 2 0 6 iCIA^ft, f>(W5t*8B 2 0 2. 2 

0 7 fcfcfc* v~7 1 9 0 fr«IHi-5 ■f-«l«B2 0 3, 2 0 
8tf#tf$nTV$. fflf2 0 3, 2()8J'.M 
<il$tt^l4*ftb¥ifl8r>2 0 3, 2 0 8/;>b^{«i|lC« 20 
ft LTEMSB 2 0 -1 , 2 0 9 7i> {frfcjtcflM £ ft X i ^ 

Ga Ntffe*** v'/T&affftf-*/:/ I 9 0<7>ft 
;im^S^>ltli/./-C 7 2 0 5 «• yrLXi^.^ ij - 
K ft# 2 0 1 H X V £ Si £ 4 5 U - H ffift 2 0 6 (.: Zil 
m$Kr£ftXWj,, 

[01 13] [333 3 litirPH* 9 - 2 9 3 9 0 4 
*S^X!P,fl*ft6-f v7^7LED («/>f*-- 

1 V 'J .* ktWM 2 1 1 (7>.hK L K D-# ?• 2 1 3 

L, LED*-f2 1 3£>«Bffi2 1 4 t«f2 1 2 Sr 30 

!M-<r-2 l DT-y^t-^yf^y^u ^t'f^f 

-rtK*fll:»J|g2 1 emtzLXmtLtzW&Zfit 

[0114] El 3 4 I4P i: < 9 - 2 9 3 9 0 4 t 

<£ m z. m v £ ft o f v 7° $ 4 -7 L E D am X h b . ir 7 
7*<7)3fc#£lJtf 2 2 1 fc-*fnf^»? 2 2 2 i** 
fc£ £ ftXfe ij , LEI)*-7-2 2 3 W*im <7)-#©Ji« 2 

2 4 I4$®ii © 7. ') tt 2 2 5 £ .£ D 7 !1 y 7" f- y 
£ft7CVS c LED*?- 2 2 3tt*5 i 

i: £ -fr 5 1t ftl'LE D *-T- i X Bit 40 
MlhStffi 2 2 6 5 ftXV^c 
[0 115] L**Lfc)l<t>, -«J:5***y'f*-K 
h y -7 ^tt£E5i|LXHft**8a4:ii56-r5» 

-<mcw&o%±y-( *- b'*£'<xmi-6&mt<k 

Sfcftlc, liw L E D f y /l±-<7 f ? 7©t»;|T't 
75 yao*#$t?fc!) N ^-y7---^tijX^Lfc#cffiX* 50 
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5 < /jtoT^^^ilST LX Ltl\ mmX'h 
®<D Htt * tt« S £ l±ffl^ 4 X b ft » t t ^ 
ftX^fc, «)t^f- K7J>G a NS^g;fl:^-f. 

t o iJf^W^tc^oX^fc, 

10 1 16] *-T\ i6!W*ffl4*if!ft*^Sr"iIffit L, L 

1 o i i 7 ] m i 

■ ■ m * * -t t ;mm m x h z , m <r> m <* ^ ; r <^it. it . 

W 3 5 ,t •) i: v/p* Jrftf^)* 7-ifti^*/f<^ 
82 3 IT'Jj'J, <B*0«jt^-f-ir LT4\ t'7)-5: 
ft^ftt7)%3t/ J i nTffi4*)t^'C i— K*v h y 7 
fij«] Lfct,WT-Jt>6. 
[0 118] ^H7)['li|(*i<,t-^iK2 3 1 iCiH'tii, 7/ 
5 ^. t, L < ( J 7 "7 * -f y 7 Kftt/^ 0 4 5 fid^ffl JKffi 

2 4 oroSfii±ifi2 4 i Ctt, *>e>A'tA0rBioe^< 
9 ~ > * ft LXffM ? ii, fcft!»« 2 4 7, 2 4 8 »fc 
**lTi»5. I r Xfiiiiil 2 4 8 II p m\-m 5r#^ 

«f«-rafcft«(K*r#)5. .:ftbK««2 4 7, 2 4 

8 <7> * |:i -jt « ftt 6 r k h X J 7j „ 

10 119] EAR 2 4 8 hl-'-tt, ^afifegiMf(0^«i 
ttffiH* L X6c!65 * tl£&ftl&&IN 2 4 3 i« p Iff 2 4 4 
Srfr L tt^^i^lg 2 4 3li$i£f 3 J; 

?t, S»ib)tM I: i o T v ^ x' «<? >.t L , 
ftX±ffl(C«LX^<i K«!fiicM2 4 B^fj&XfiLfc 

It-fcT,, - oftA^ftJi 243 14 ^^yisawfefifli 

'&*£i-zmm¥-mttmxh&->v 3>k-^©g 

a NBtWfii L, ^W*S^ Lfcffijffias SB (1-10 
IBS) T?lli5ilfcA««Ugtt«:M1-«. 4t. 0 3 5tt 
Wfffi@-e*»5fcft, t£AAftJi2 4 3©»fEHfii]llLfc 

[0120] 1 co^ShkSl 2 4 3 l:C.tffitt)M ar n 

JSttBJ±«8!lllLfc/;ftlt»*©JB-^*r>iS< tfM$ft 

y/l^^Jf-ttlftotl't, ^-ft.^ft#fe, ftfe. 
#feco ft ^ >co 56 i: *t)S L /: (, to 1 4 o X V ^S 
A\ J E:(D«h,iD»5S^-.h&|-AlilJPI--x*) S. 
[0121] Aft^ff^A^^ i i , 1 '„^J<^2 4 3 i ttt^siiM 
s$ror»]#£Jt'<XK«jiil^^*r»lic^v^xJ;T®£ 

7i5 ct 7 ICficl$ffla&2 4 Oit^^AftS,, f^oX, 
fl 4: *L < 14, Afcitjgtt<Di&SijftfiJR 2 4 3 14 
LXT«ftl2 4 5 ^©-7 7.^1 
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[0122] T«*fil 2 4 5 It^JRfifcftcOfil t LT 

mtfe-mK * * mv>m*ft Lx&umm 2 4 3 

> tig® L T FJt&fttf 2 4 5 cO^ifift ±ffiliJfcl&Hj L 
S 2 5 0 t L "C t fljffl $ ft 5 , $ f> (C T«&« 2 4 5 

li n 1tmm<r>fm<r> -SB i L T fcttliE L&SS fl» t> 4 5 

n 2 4 9 > tfcljftftjl 2 4 3 <DfS!tf>it«fil& £ ft 
*>„ nt«2 4 9tt*-)t*-f-"«S1RIC < t' J -CTJS^» 
2 4 5 CO F*UM«-f5j*«. 2 4 3 5' n *^ 

2 4 9 J; < WLf:ST*,5 1 t frh. n«£ 10 

2 4 9«T^V!>72 4 6?rfMLT 1 2 

0 i ? u > co iBj £ 'C ^ L t CO "C fc ») , * CJ ?< ffii fi|» 
ftl!>j IhcO fcft HftO . 1 • ?p >60 A u ^ 7 ft 
Ti^S, /2 4 r,'jr- Xi-; i:£\\: } r.hUk l.%\:'.-\ l 
±lcK»*fttia»H 2 4 7 tUSHE-fa, 

[012 3 ] > > -/ 2 4 6 ttlgBl^fiJSM 247, 24 

8 <nj«D8, £'jtcii&iSf£ft$2 4 3 tf>HRfc:<i4f?-«> 20 

mm i-. r- n ^pjft as ■ *m £ ft 6 /, \ ~- to ^ hk gr, it *n 
ttvo>mm>htf<>mm 2 4 2-e«5h4 t 

[0 1 2 4] E9 3 6IJ*f«(7J|fift^^«KU*.«$ftS 
«*^>4(S*y-f 3i— Kt*i-Wc*>»), (A) i'»*-"fw 
WiiH-cfc 9 , (B) m+ntilaMX-frZ, H3 5|i 
* L fcMft&*<KRTtt1«ftaefl| $ ft 5 *>t yy 

K# *ft*lx{« S S *l * fc *, 13 3 6 0>t»<O 

>■ It £ If « SftEt tfl 1: *J t ' T .h fcftfi. 

[01 25] HTi*l 3 6 lOTrf »3fcf-f *- Kfcov* 30 
t . Kiftffl££ 2 4 0 £ lt^ft5#'Jx.lf +7 

fe)M 2 4 5±t^ftJH5«c4fctt^ft^»«roJjMlia 

243 ^iitfoSKi'- i o T^r*-r , §a 

2 4 3 ItMT.ifn'IC^t L T«ft Lfc«lx.tf 
S gft iV)W4S^ra^# : t-^Ki'i- c:rl. #ic S ffi 

itc +scoi:(.-iMsg LfcRuc £ fjfts^Stfi-ek 
(1, -1, 0, 1) ffiT-&s c :©skopt, H 40 

14, SBTOtfy K&»4ftt,#^<b<Dtft*,. »-5T, 
fe&tt W 161 ± t -fi-fll T 4 , i fc , Kfe" £ £ ^ <5 IC 

[0126] - ZT^^gf 2 4 3 It, IB 1 »1S! 
1, ffittJg 2 5 1, &T/m 2 ^m^l 2 5 2 4S« 
*««Sr»jaBrH<t«1SMIlT-Jbixtf&< , ^ICPR^^ft 
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ff 1 5 C t ^ fiRF t L I- \ C co t t ft fe& 1 £ L X It s M 
Xlt* I I I RSRfk^tt^St^^B eMgZnCdS M\L 
&®¥-mt, BeMgZnCd O^fb^'^^^ffl^ 
5^i:/J»T-#, eilttSffctfy (GaN) 5Kftg-*J 
T'^ft-, »tr^*=CA (A IN) £ib>&t^{tc, 

'^>-/!>a (i nN) rwt:^^^fr\ mwv-s 

tjKij [) (1 n G a N) *fk^*t-**« '^fi'.r 'l- 
* - A // !J 2» ( A I G a N ) % ft^fe t-*^ 4r *f * 

*5^T , I nGaN, A 1 G a N , G a N ft >Ti-£T L 

WT'ltft < , Mitt 1 n G a N'CIt, I n G a NWffffl 
5'«m5Hi-ft^«gfflT'coj»ft«0A 1 . ^tote»T<^lr 
$A,-CH >T n «IJ3cO«6lffl-C*) Sit 111 ^ ') t X t ft 

[0 12 7] :.(>rti&®(?ymu&F<tiU::t LXii. fa* 

ftSt+Bffi-Klfe (MOCVU (MOV PIC) j&) ^ 
;/:v;-- ? j; (MB Eft) ft .f^^ffll^lft^, ^-T 

K-7 -f K^ffli^iift in vp Ete) ftf tr-l^oi >;:> 

<5. *©f-Ct,MOC VDtt-l^iSt. ifiiiftlte^ 
&C0 S V>|> © i"> ?4 £. ft 5 .- MO C V D £ T'll, G a y - 

LT TMG ( h 'J > ^JUtf \) <J 2\ ) , T E G ( h !) 
xfvujtfy !?A) . A I v-xi LTttTMA ( h'J ^ 
+;W7/W$--'>i») . TEA ( I- i) xf-;U7.'l' i --- ^ 
A) , I n y-x t LTIt, TMI ( h !) y ^/H" > ■>* 
<y A ) . T E 1 ( h 0 x -f -f y v <> i> ) ft v w h I) r 
■*'*^K/k^W^*< ft'ffi$ft, LTItr V 

^7, k H'7v>fti:-ro*'^*M.'lifflf-ft6 0 -f 

*6fey-x£ LTI4S i T'feftlt->y Geffc 
ftify/l'vy^fx, Mg T'fcftlfC p 2Mg (-y^u^ 
>?yxz/U-7^^-/7J,) , ZnT'fcftlt'DEZ {•/ 

xfvu-yyy) ftir'f7)^x^:«ffl^ft5 0 MOCVD?£ 
T-lt. l<ie>O^^t«itf6 0 0" CJi(Ji|cM$ft 
fc3fcK©«iBt«l6 LT, y/x It'mth 1 £ C i O , 
InAlGa N*^tt*»ft*ilf^*i/-r 

[0 12 8] jyWft««£t LT It, 

2 4 5©±fc»^va*|§«:#j4U ^-covxyi^ii 

it's y ymH<toTfl|*tSli:iST'^ 5, S5fi«H 
v x ^ « }c $ $ ft 5 M q §5 T- * 9 , x If ^ & t + 

Hftff^, ffiRffJ^tVlfttro 

mmm t'commm^ti 1 1 ^ T -# 

i<o««**> h coai^S T* It , ^*E"l 1^ A fifeft j&sift 
[0 12 9] *5SW©H**7PfiBtffl^f>*v5*3te^ 
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4*- KtCfc^TIl, Stt«2 5 H±«8Lfcgfiffil;: 
¥fr /iffirt KiSii 5 ftji.ofi i If HI £ ft 2 gfgjg 2 5 

2 i^ktntiftmt $jx5, ffi-ftfi 252 ni$jfa*jii 

2 4 3lCjgj*Sn5^, fv 1 iS i SIS 2 4 3l;MJili 

ill. *Si(SSS 2 4 3 nm.T¥i*fl;B$r«H-t-5* 
£ £ , tt*i*ftJiortfljJpi(tffio^.i«i-5»#wpsiJ!; 

[01 30] I? 1 p r. Jiii n f/<7> t y y KIS T' 

MfiiJ">'j3> K--/<T;gft:^y pa*^*** 10 

Rfe L, 1:K I n G a NM&ffltM 2 5 1 £ LTJK* 

>v^t n«jgir > b i ta<? & a. rmm 2 5 1 

I n G a N«£A 1 G a Nj»T-t*tfWifi > +-5 1 £ <> SJ 
fifi *C 5 „ 4 f:. , ffftM 2 5 1(1 !|l - ■« / <;u f J£tt.» T* 
5 1 £ *> Rfte-e h >l ifi , ft i- ftp ( S Q W) 
W», "JEftfttF IDQW) t«&, MitfjtF (M 20 
Q W) fc&ft if (7) ft 7- P«i£- 5r M 1 1:. t-, (7) X h o T 

tAw ^*ae \tm k£ i: t 
«f:ftuw«w^etffl 5ni„ tfttia 2 5 1 * 1 n c a 

N»£ LtW^lctt, ^HKigXS.htKigL^Ptfliff 

(-. 1 to I n G a NSli, 7- Wjftli L < l «iTC 

S Bto Jc-?0>J*«T»4l»fctMfcfc < L^*.«S 

[0 13 1] i/5, If :>:]£&.« 2 4 3 tC«¥KK$ix-6patS2 
4 4 llffittJR 2 5 1 ta**:ttAi-5fc»!)©«ttT*>5 30 

£ SftS d £ *»b , plS2 4 4 I4±|S] % (CM 

ffl«$ti4«HS*»e>**HlL»*0|fii±*ia*ii:aST 

[0 13 2] ^roBft^SEtioP-CH:, ft**.* 
■7 K*? /j^iS«p# £ lifPI IS $ nTE$KI IMS 2 
4 0±{^KSS^5. can*, ¥fflfcT«U*ftJ8 2 4 5 
<7)±ffiriSj£g./S;ft* 2 4 3 WffittJI 2 5 1H ©*<D* 40 
IXfti Lffi 2 5 0 £ LXmm U p tffi 2 4 4 WRWRi 
UT»ltl6t^eoT*aHl L»££5 < i-5 1 £ 

# So i^fp^fi^ 2 4 3 iimm&mc t. 5 aaw&r* 

^"f**\ n mt£ 2 4 9ffl(Cll/N>y2 4 6a'»E»£*l 
T*i9. «4Ufc3tro3t»aLffi2 5 0 £ LXmfetZ 
#*-7-feOT«fii 2 4 5 Srllffffi-lc-f-fcfofc*? 

mzmbz z b xm>&%B 243^ t'tm^x us 5 

[0133] K*?-I±*^^atll3g 50 
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tf£MJH££ 2 4 0 (PJKd^ft bntWitt* f ) > 

m^mik^mmimm^tjy-m^mx-h 

[0 13 4] <c*i. ^(fl|©»«[^J!iSt-*3l>T, n« 

IS249 ^a>-/2 4 6 /j: fii^jt-r?, *y t- Kifrc 

*»£LTfcS< > Sfc. THUf&m 2 4 5 tt^1"o 
* 7-r.irC'#-ilT-»» $tlTV ^il ^jgT'fc o X n ft V v. 

, 2 £/< ■•!••:'>%!.*(':-. R G B ttftoyft oMKfr 

1 i - 1 • >:. m % ki-.mxh - > ^ . R t \ tfc, fry 
-7:t- K£S«&-t5£#<0ii#{ VJyvK'/rtXimk 
ffl£K2 4 o±tKi-6i £ h "imx-h'6, 

[0 1 3 5] St. *WH*3lr»T*?tt. ?&*m-7-£L 

[ 0 1 3 6 ] fftj 2 

- v'vm-tAW&oym.xhb... mmmmm. 

ft, H 3 7 l;^"t.t j i:., E»iflS;«2 6 o 

2 6 1 i:l:SW2 6 8, 2 6 9tf'>tfM$*t, ^tt^ffi 
i^S 2 6 8, 2 6 9 t\Z\i^i1^h-^>7 2 6 6, 2 6 
7^?fM$*l, /^y/2 6 6, 2 6 7(7) hWllflpStti 
2 6 4, n8ffi2 6 5frftLTSIiJ&fiJff2 6 3#&K 
^TP5, ^ n H B fi)cSii 2 6 3(i»STO^T'fci5, H,T 
L/i^S-ttl^®4$nTfctJ, pfffi2 6 4, nffiffi 
2 6 5 *rfittS«rl*tf»l»ft)ll. IS2*«S^««6<i 

6 3 OTffiWmtZ ptl2 6 4, nfg2 6 5 tf/< 
>'/2 6 6, 2 6 KDlMcimth, ^2 6 6. 
2 6 7 <0«Ht±«fU 1 t ^«^fRHK<kSf#»J-^5S^«M8E-fK 
^*»]^£^^l^b^5^t^J« 2 6 2T-^*^ 

[oi 37] &mm&%^mi\zm^x& s P ni2 

6 4, ntl2 6 5iv;>72 6 6 1 2 6 7tfiE«t$ 
tt, Jt*«4$*5feAfi£«M2 6 3^-*¥i:-^i:^$ 
lcf£or £7j5T'*, S bCgfff#JJi2 6 2-C«fflS:Hft 
5 r £ -e^i^fcikW 2 6 34 £*is#iv >x Li 5 4: 5 4M 

K3HS $ Ji * fc » » fc £ i tt'XIife iD *> 5 KIT- 

$r*^ U£^x 5 1-1-5 r £ r\ mm^m<n±mz 

&8i*)ttfa±ti. tfc, ^>72 6 6, 2 6 71CJ; 
oti7!itt-JftWti»SS2 6 Offllcmft 



39 

tiy-k />■ # "ifih-r 5 „ 
[0138] 0i| 3 

*#Jfi0i] l nNft«*Mff>|»;j!F&«>fl-C*> •) , &] 3 

[0 1 3 9] PI 3 8t;n+J:9lc, C So % i-mt ti>^ 
? r -7 -V JEtK A 1 f. > 5 r'ik ffl M-te 2 7 0 asffcffl 5 ft , * 
2 7 0 I i : ifc/J > 41 £D / < v v 7 W t £ t' t> > 
^STlftfiJcIiJtf 2 7 l /jifit^n. *<D K&ftKJi 2 10 
7 1 £«o-C->y =>IK{klliJfctt!8{t«*»f>'i5v^ 
* « As^pJt £ ft , *<nvx*|jfic ttOiM* $ it 5 ffilg 

mmmz a z>ti&m?>> hmmmnu:. s ®x-m> 

nt->'<m.mKm&mm 2 7 aa^ft, 

f^Mi 2 7 2 i.-^v;.- L /ii 1 .xtt«(. i»iy 

3$2$itM^)&£ft., Sfcfc, P Affi2 7 saw* if 
N i/P t/Au/i>'co-^IMfi.KI1l!:-,toT+Sht$n, 
7 4 /j^lyJiT i / A 1 / P t / A u /£t'<D£ 

5,. pt«2 7 3 amumm- x otw^iii', 

<&#<Dn®*S2 7 4li'J 7 ht^i'COf&SrBiOTJf* 

I>t£ft5 s 

[0 .1 40] :»i^:p«i2 7 3in®Ji2 7 4* 
M Lfc«* % hE#fllfilK2 7 0 hcD FJMGSB 27111 
# 7- K « $ ft 5 , -it) # 7 <r> mic f i ffl x. if Ktt 
tt^f tJ- y x „ y 9 f. ffl ^ c,ix5 , * * 7 « f - ? 7tf -f 
x'I-opt, «^i"5t, *-7-B*ttW*.tf 2 0 

garths. 30 
[0141] j£gfflgft2 7 0©4lt^ h 

1 2 7 5 5rML, rwBfcOU-yx hJg 2 7 5<0fi£*& 
p«f 2 7 3 ^TI,S^^(7;a$i;Pe.atr5o (^^-C 
^ hi 2 7 5 cOfitlSE n US 2 7 4 iCftfS LfdB$£ 

B8nU EI 3 9i^tJ:5lclPa52 7 efc^uv 5 * 

t-12 7 5 iCffM LTlKgfilZwlEn 2 7 4 SrBt* 
5.- 

[0 14 2] US'* hl$2 7 5 CD Bf! PUB 2 7 6 iC, 
'/2 7 7lr> v * 1 .11 ft r *r*i ffl I T MAt 6 . tfcfc 
*>, ~ (0^-/2 7 Ttt/ y*XW£t'£m%lTWf& 40 
S ft 5 ttlKtt T-fo «3 , «ff t L < i»iCu, 
N i tt ¥<D/< IO^p V<T>% £ XBi&Lfr fc 

y»Au> y^Ji^iT^s, *y**s-fm<r> 

ftmks H4 OlC^ti 5t-> l^v^. hi 2 7 5z)5|^± 
^ft5„ 

[0143] Uv 1 * hi 2 7 5 tD|^*«, 0 4 1 (C^-f 

fflS«2 8 0l.(cfe?-ft2 7 8ASHfi$ixfcfc««rffl« 
L, 7 7?rMLMftfflI)S2 7 0 50 
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¥fflfi&2 8 0|C*H6l$*3. :Cte?tt2 7 8ll«i 

jJ«aWi*5A^Tih5„ *Sffiffiffi2 7 Oifc^fflfi 
ft 2 8 0<^±ii|S]:J:^*t|ft] *-£K 1 1 hX\ t$.M\m 
2 7 0»»iE-r^i)t,?6)t*-7-<7)||ffi^lbK r Fx* •> 
7i/-f-|na ft & Y A G u — +/ — tt Jf c/) u — Hf — 
itSrSeJt-fi, - « u-f-'-jt<DHgM»r J; o x 
12 7 1 tttUS2 7 0 :D#:ft:,:.it. t^^^i 

[0144] r c/) u - +)-*- fto ffi#tt i o T S Jx fc 
*»3t^^-Krt. H4 2^*+ J: -3 1'. fc¥W2 7 

8 i-Jffc ii^// ; ; fc";it! 2 8 0 

h5, -rot*. r&\ 1*14)11^2 7 0^^1^^/1® 

t*)5T««l 2 7 1 W.hifiillrt, G a 12 8 1 /i^ff 
I<OT*J*fi»2 7 1 wJiiittJtJRiilLai 

t<e5it*^j. Gai28 1 mt<i-z>&mh«). 

x.-vf-y fit f^HS $ tlZr Z (T> x.-7 -J- > Vitrei) [J 
*, U< ttttS I; l ixT *, ft fc^tt 2 7 8 CD 
^ hi" 5 1 i <04:i \.t 5 ■/ f - >' mm 

[0 1 4 5] Wffc&*&fmRG B(OWLfecO«3tiStl-T-* 

fc?m)m2 * o Tt-tii*) int., nutm- 

- T- tf« fe<n fc)fc ft 4- fr-r h b co mig-lc i 5 *» co r- 

^^6*itftMc/)^-f-^^K-r^/i^(cii, 

««W^%)t^-f^Kt){tiL©fc^^, !»«f^y h"2 8 
2 tfftffl $ ft 5. » g-x j, (f 2 8 2 cD^iffigf! 2 8 4 1C 

SI^ffl.««0D^ t" y * (Cljft ott©i4oT^5, K 
*^ y h" 2 8 2 coSfcig^ 2 8 4 l±»5l?L 2 8 3 CD)S]fflT' 
jpffli: Six, ^5v ' / ^^a4>ic«^^ rcD^iixiiil m> 
45 T«M-12 7 l 7; r 3!;/, 5 ; :-;%f f q 

.t'jtc, ffi^fflffitecnrt^t°y^|i^^T^gcc7^)t 

* 7-4rrap*tw* t $ * 5 «t •) ici- a r t fc r- * , m t 

filffl^T, c t T-ISig-/ n-fey. Srffilftfl: LT Rig a * h £ 

[0 14 6] EUffiJEtRWtffieyf-^ftLt**© 
#7t^ 7C. v , SI 4 4 t>Ff J: ') I- . gMfflAtfe 2 9 0 <7> 

t - ^tfilli'ft, Sifi»ffll68t2 9 0<7);4L[fiil:M4 
3i»e> ««*.ffi (' *T L T ft * 7 f $ft5„ gfi^ffl 
StK 2 9 0 OiffilCtt^ftBlUB 2 9 1, 2 9 2 
^ftTfcD. fttf^y K2 8 2#*I7«SS2 

9 0 6D±ffi(cf£;f LfcSfc. fc ft^3t^7 C±E^ 
fflS«2 9 0|-«t$n6 o KM£%2 9 OcDiif 



2 9 3 r$ nx* 5 . s-*?-«:e»ffl* 

[0147] - <r> i 9 frK$ffi,K&" 2 9 o ff)±m^<r>HSi 
Rfc 5 t>(Oi $*i$ e ii/<>y 2 7 7 frKtuT* 
[0 14 8] fc^T. ADffi—y K2 9 5*ft#?-0>#» 

: u :L!l!lj C->;7 ; rMfe«2 7 1 (/) hiffi^Jf Lf+lt , fl 
m2 9-A&VHt2ltZ t M-II2 9 .•JASWWI'WU 
fllCO^ftMli. Mfi~-y K2 9 5 > Lfv'l-*t- h T* 

«Sf*ffl»»ftCHaDEE L ft4'> oK!ltffl£$ 2 9 0 Oft 

E^j/ K2 9 5 Z13yX*X%ti7-Atit'<rymmm 

xma l , hfen/j> & 4- hswt a .t 9 »c t zzki> 

[0 l 4 9] £0i| <7M*j& & •: O^ig; K >.L- !" JJ'. - C 

£4><b> ffl«Jtf-«*3lfif-4fi?i|in.5 fcd*?S. 4 
fc, /-<>:/2 7 7 frfflV*T**fctt$UB«tt\ JtftfflL 
0j f <J) * ft t E3 5 ^ t 4 5 X # 5. 
[0 15 0] tfc, *c^ffl^ffi2 8 OICfiM^ft-O'S 

ttftT, %m-!-<?m£*ftoztt>'ixz. 5Ffi**^ 

«r^WC»±- LT^ff 4 5 5, ifc. Gal 

<75l*iS:iI»ffl3£S 2 9 0 ^©ItSSiWrtfT 9 r. t as -e 
# , .x „ /-eEi»ffl«fi 2 9 0 «rffi«+ 6 J; 9 4IH 

[ 0 1 5 I ] m 4 

EH 4 7*i.tuq»4 8{i*tJ:5lC, fiiDSlfflgffi 
tr -7 fi^btf T*jfcs|Sf-*»rit U iflSEiKffl 

[ 0 1 5 2 ] m 4 7 «t 5 t. 3 0 5 ± 

I* »Ei»fflX«om« f -7 tc ftfcHtt*** ?'4-ffM 

13 1 l±fc*fllt:R©ttftdtKJ|i3 1 2 4**1***1, 
j**J*fi*3 1 2±fcttp«ffi3 1 3 4HFJM&13 1 
l±Ktt*Kn18fS3 1 4#JBj*3ft, p®S3 1 3 i 
*,$^r[B]SKt-rSr : cfeO/<>7'3 1 5 45JlM£ft-tV 
5„ l**ffl»«3 0 5±|Ctt**«)*Jt*f-*J»)t$ 
ft, * WB]W*SE»fflSK 3 0 1 <DWSM 3 0 3, 3 0 
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[0153] wfcm-i)W\&*htJtemmi-i o 
eif!s«3oi .^tini?^. iitjiw%&3 0 ^'j)m 

frbK r Fxdf>v U-f-Sl>liZ(jfSyAG U-f 

if 10 u—tf-mmtotz 1 1 x\ rrnrn 3 1 

iWSM«3 0 5nHi:tt, *C*tf$t-U 56* 
[0 1 5 4] 114 8tt«3t*-f45ftl»fflatK3 0 1 

cot ^T tt-^tm \ tmm 3 0 7 sr*fk 1 1 

'C'liSif* ^/iW< |To^ c - ;J)hiGa)i;il6*T 

im-i 0 7i«*^«lffi<k!Bff)»frTli. KSJMI3 0 
1 £0:iSffiffl4>tb^^^KW-f5,. K*/RI!» 3 0 7 
Wfl:«!w*^Ttt, H3 t\$cm-X'(rm{\:Tmx't\ 

V V SEfffflH 3 0 7 asfllffc L /:. \k X G a 1 3 1 6 
+5r. bX\ 0 l^w/^-v$riL<<S 

[ 0 1 5 5 ] i?A 5 

W4 r-i- v-4 i-;r.. eMAiSK(0«4ie , 7 f 

\ti.mmm m\z %m % m x s> 4 . 

10 1 5 6] 134 9K*1-J;t|c, jftftffl %m 3 2 8 1: 

3 2 445ffM*H. HAtKftB 3 2 -I [-.tttp*ffi3 2 
6^1-)1fi/>ittl3 2 7.h}.:«^):.n!^/;S^CloAn i p 
*«3 2 6 t AS Sr[i;]f¥.ft>t5/-:ft!7>^>'7/3 2 545 

[0 15 7] -7j\ 2 0«iBCtt*«S 

3 2 1, 3 2 2 4«(Ot-y^T^$*VTfct) , 
fflK«3 2 8 <h fit!® 3 2 0 4S^i6i LXimtShtz 

-A*5»>7$ft5„ fi3cliffl^ffi3 2 8 0«ffia»feK r F 
xdf-^v v— f-s!tl>(±HfS)SYAG ^-JiifCU 

Sffia 2 8<7>«:w. ^*i*3-L, ^7t^T-tt*^ 

if- 1 - iv©lW45«fli f v flc^WfcSWi t <o 
T'^Sfc*IC, &ftfflXK3 2 8±©±»©«**^4S 

■Brfc f fc' It 4 $ r co lis fcflfe 
©ttfi©«?-»c*rLTH^ «trtr-ii#«>-i^S45^ 
/St 5, u-f-3ttt* f-Atx^-t>t577ft 
i , 1^- 1'- A -C/sk.^ajS i SMmWRtmrttt 

[0158] W 6 

*fl tt 2 0<E?ffl Wg Sr ffl ^ T*il+ 5 « 1?* 9 , *« 
?rH5 0 7i^K5 4 $r#B8, L^4? ^St^-f 5. 
[0 15 9] H5 0C*i-J;5ir. fi£ftffl|£S3 3 6± 
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ic it-s am- mi&-t s 1 b ic, rmm 3 3 2 h t 

3 3 hi-fi p Igffi 3 3 4 ^Fiftftfii 3 3 2 i:!cfi€k- 
ntfcriSffM;*^ p®fti3 3 4 >fl^<rffiie^i:-r-5 
tzb<r>'*>73 3 $Jtffl*«3 3 

e t\znmm i nsmm sif««t : y ^tc&fc*r 
aiibi l tp5. r o)immmm 3 3 a nm-imm 3 3 

0 >*t(fil-i-5 J: ->tCf*fifSn. $£lfl.£tt<3 H (UOifejffi 

75^; u-lf~)tSr!|8W1-5 1 £ T\ «t^T-tt*Y-rt 

ftitJft, ftffflSffia 3 o(cte¥$n5„ 10 
3 3 0 icrt - a$ •> y >'A>b4^^-w 3 

3 liiWJnti't, r_o/)fe?W 3 3 1 {zin , fe-Vt 

[0160] , [5| 5 1 }'^t.t ') I;, G a moMt< 

let i) , te9fflft«3 3 otjtftliiLK^fliliJteSB 

T'&ftSft, i^lC|35 2t?<+J:?t, £¥M3 4 0 

iroft&lcis^T, fc' ! ;M3 4 oc±Wx.(i'?# 
^MfflffWf*^ ^2^«R»'3 4 111// 
7 .7 i, L < tt 5 5? X *? x Tfc-5, 20 
[0161] ft|C, fttt"fc:9fflJMI(3 3 ft 

Z>ltT\ [SI 5 3(,-7,H-.t ->ic, €)tlf-T-(i*2<r;«r.-9 
flll£«3 4 1 U(E¥$n5. 

[0162] * LTH 5 4 Kii+J; •) !C, fidftffl&fc 3 

4 2<0±ffi|C|tJttffiJ» 3 4 3, 3 4 4 ^ff®W f y *X' 

* nr ps > - /.T, « 2 <o&¥J8 j&fe- 3 4 1 £ fie 
ttffl£tt3 4 2,r^r&iLT^ihfc, K$Hi&ts«ftt 

£ f ? ? (C ft * >* T U - 1f~ C - 2v *S RAJ 3 ft 7o . ft* 
ffl&fK 3 2 8 c7)«mi7j>C;> -tf-jtilW-fi C £ T\ 

m-M3 4 o<D7-/i/->-=j xcttf^jt^+ii^-r-r 30 
£#6f£ft, 5i$ffl»£3 4 2t»»iii5. rog;^ 

/ft,WTfc5fcto(^ fcMfflSffiS 2 8i-cot,JfB«*7t 

lift fritrfc ifi fe It 1 5{fc*iC<E? $ ft 6, r <D I 
8*4s«.*>J£J<o.ft?}:: ?f l,T$ & U £*Mfl££3 4 
2l:<7)$«rffl3 4 5 Sr«{kS-&Tiift**KI!)JS^jEi- 
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(54) IMAGE DISPLAY DEVICE AND MANUFACTURING METHOD THEREFOR 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an image display 
device which is superior in various characteristics, such 
as resolution, image quality and light emission efficiency, 
and in which an image can be enlarged easily and 
manufacturing cost can be reduced, and to provide the 
manufacturing method. 

SOLUTION: In the image display device, a plurality of 
light-emitting elements are arranged and the image is 
displayed corresponding to a prescribed image signal. 
The occupancy area of one light-emitting elements is 
set to 25 um2 to 10,000 um2. and it is mounted on a 
wiring substrate. At mounting, the enlargement transfer 
of two stages, which is a first transfer process for 
transferring the elements, so that they are detached 
much more than a state where the elements are 
arranged on a first substrate and holding them in a 
temporary holding member and a second transfer 
process for detaching the elements held by the 
temporary holding member much more and transferring 

them on a second substrate, is performed. A crystal growth layer, formed by the crystal growth 
of the light-emitting element, is mounted on the wiring substrate, so that it is inverted from that 
at the time of crystal growth in the normal direction of a substrate main face. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1]In an image display device which two or more light emitting devices are arranged, and 
displays a picture corresponding to a necessary picture signal, An image display device, wherein 
an occupation area of said light emitting device of a piece is carried out above 25-micrometer 2 
below as for 10000-micrometer 2 and said each light emitting device is mounted in a substrate 
for wiring, respectively. 

[Claim 2]The image display device according to claim 1 with which a ratio of an occupation area 
for stroke matter on the image display device concerned to an occupation area of each light 
emitting device is characterized by or more 10 being 40000 or less. 

[Claim 3]The image display device according to claim 2 with which a ratio of an occupation area 
for stroke matter on the image display device concerned to an occupation area of each light 
emitting device is characterized by or more 10 being 10000 or less. 
[Claim 4]The image display device according to claim 1, wherein said light emitting device 
consists of a nitride semiconductor light emitting element, an arsenide semiconductor light 
emitting element, and an element chosen from a phosphide semiconductor light emitting element. 

[Claim 5]The image display device according to claim 1, wherein said light emitting device 
constitutes a pixel which consists of a group of three light emitting devices which changed 
wavelength mutually. 

[Claim 6]The image display device according to claim 1 , wherein a current holding circuit for 

[ which is electrically connected to said light emitting device, and flows through this light 

emitting device J carrying out current maintenance is formed for every element 

[Claim 7]The image display device according to claim 1, wherein said current holding circuit is 

formed in individual chip shape and mounted in said substrate for wiring like each light emitting 

device. 

[Claim 8]The image display device according to claim 7, wherein a chip and said light emitting 
device of said current holding circuit in which said current holding circuit was formed have the 
size same in abbreviation. 

[Claim 9]In a manufacturing method of an image display device which two or more light emitting 
devices are arranged, and displays a picture corresponding to a necessary picture signal, prepare 
a substrate for wiring which allocated necessary wiring in matrix form, and. A manufacturing 
method of an image display device an element occupation area of a piece divided into an 
individual chip preparing two or more light emitting devices which are carried out above 25- 
micrometer 2 below as for 10000-micrometer 2 , mounting so that this light emitting device may be 
connected to said wiring, and constituting an image display device. 

[Claim 10]A manufacturing method of the image display device according to claim 9 laminating a 
semiconductor layer on a necessary substrate for element formation, dissociating for every light 
emitting device after putting in order and forming said two or more light emitting devices in this 
semiconductor layer, and mounting each of that separated light emitting device in said substrate 
for wiring. 

[Claim 1 1]A slot which arrives at a field between elements of said light emitting device in a 
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substrate face of said substrate for element formation is formed so that each light emitting 
device may be surrounded, A manufacturing method of the image display device according to 
claim 10 making each light emitting device surrounded by this slot separate from said substrate 
for element formation, and mounting each of that separated light emitting device in said 
substrate for wiring. 

[Claim 12]A manufacturing method of the image display device according to claim 10 performing 
mounting to said substrate for wiring of each of said separated light emitting device by carrying 
in said substrate for wiring for every element, making the surface or a rear face of a light 
emitting device stick to a jig for adsorption. 

[Claim 13]A manufacturing method of the image display device according to claim 10, wherein 
separation from said substrate for element formation of each of said light emitting device uses 
an exposure of an energy beam from a rear face of this board for element formation. 
[Claim 14]Each light emitting device on said substrate for element formation is made to hold to a 
substrate for maintenance temporarily before an exposure of an energy beam from a rear face of 
said substrate for element formation, A manufacturing method of the image display device 
according to claim 13 making each light emitting device separate from said substrate for element 
formation after an exposure of said energy beam, and making each light emitting device hold to a 
substrate for maintenance temporarily [ said ]. 

[Claim 15]A manufacturing method of the image display device according to claim 14 with which 
a substrate for maintenance is characterized by forming an adhesive material in the whole 
surface and holding the surface of said light emitting device temporarily at the adhesive material 
temporarily [ said ]. 

[Claim 16]A manufacturing method of the image display device according to claim 10 performing 
mounting to said substrate for wiring of each of said separated light emitting device by sticking 
an electrode section on said surface of a light emitting device to a conducting material on said 
substrate for wiring by pressure. 

[Claim 1 7]A manufacturing method of a light emitting device dissociating for every light emitting 
device, and separating each light emitting device also from said substrate after laminating a 
semiconductor layer and putting in order and forming two or more light emitting devices on a 
necessary substrate at this semiconductor layer. 

[Claim 18]A manufacturing method of the light emitting device according to claim 17, wherein 
said each light emitting device, said substrate, and separation of a between use an exposure of 
an energy beam from a rear face of this board. 

[Claim 19]A manufacturing method of the light emitting device according to claim 17 making said 
each light emitting device hold to a substrate for maintenance temporarily, making each light 
emitting device separate from said substrate after an exposure of said energy beam, and making 
each light emitting device hold to a substrate for maintenance before an exposure of said energy 
beam temporarily [ said ]. 

[Claim 20]A manufacturing method of the light emitting device according to claim 19 with which 
a substrate for maintenance is characterized by forming an adhesive material in the whole 
surface and holding the surface of said light emitting device temporarily at the adhesive material 
temporarily [ said ]. 

[Claim 21]An arraying method of an element which arranges two or more elements arranged on 
the first substrate on the second substrate characterized by comprising the following. 
The first transfer process that transfers said element and makes this element hold to a holding 
member temporarily so that it may be in the state where it estranged rather than the state 
where said element was arranged on said first substrate. 

The second transfer process that estranges further said element held temporarily [ said ] at a 
holding member, and transfers it on said second substrate. 

[Claim 22]That distance which distance made to estrange by said first transfer process is an 
abbreviated integral multiple of a pitch of an element arranged on said first substrate, and is 
made to estrange by said second transfer process is an abbreviated integral multiple of a pitch 
of an element which a holding member was made to arrange by said first transfer process 
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temporarily [ said ]. An arraying method of the element according to claim 21 by which it is 
characterized. 

[Claim 23]An arraying method of the element according to claim 21 characterized by comprising 
the following. 

A process of hardening an element by resin after said first transfer process. 
A process of forming an electrode of said element on this resin. 
A process of carrying out dicing of said resin. 

[Claim 24]An arraying method of the element according to claim 21, wherein said element 
selectively transferred from said first substrate is said element which exists in distance made to 
estrange when face to face is stood against a holding member said first substrate and 
temporarily [ said ]. 

[Claim 25]An arraying method of the element according to claim 21 characterized by said said 
element selectively transferred from a holding member temporarily being said element which 
exists in distance made to estrange when face to face is stood against a holding member and 
said second substrate temporarily [ said ]. 

[Claim 26]An arraying method of the element according to claim 21, wherein an element 
transferred from a holding member on said second substrate temporarily [ different / said ] is 
located next. 

[Claim 27] An arraying method of the element according to claim 21, wherein transfer to said 
second substrate from a holding member is performed transfer and temporarily [ to a holding 
member / said ] temporarily [ said ] using either [ at least ] a mechanical means or an optical 
means from said first substrate. 

[Claim 28]An arraying method of the element according to claim 27, wherein said mechanical 
means is a means which can transfer an element selectively while applying mechanical energy to 
each element 

[Claim 29]An arraying method of the element according to claim 27, wherein said mechanical 
means is a means which can transfer this element by adsorbing said element selectively. 
[Claim 30]An arraying method of the element according to claim 27 transferring said optical 
means selectively adding light energy by optical exposure to each element. 
[Claim 31]An arraying method of the element according to claim 30. wherein said first substrate 
is translucency. 

[Claim 32]An arraying method of the element according to claim 31, wherein said element is a 
semiconductor device which used a nitride semiconductor and said optical exposure is a laser 
beam. 

[Claim 33]An arraying method of the element according to claim 21, wherein said element is an 
element chosen from a light emitting device, liquid crystal controlling element, optoelectric- 
transducer, piezoelectric element, thin film transistor element, thin-film diode element, 
resistance element, switching element, minute magnetic cell, and microoptics element, or its 
portion. 

[Claim 34] An arraying method of the element according to claim 21, wherein said element is 
created on said first substrate. 

[Claim 35]An arraying method of the element according to claim 21 characterized by forming 
some wiring in said element where said element is held temporarily [ said ] at a holding member. 
[Claim 36]An arraying method of the element according to claim 21, wherein said some of wiring 
is electrode pads. 

[Claim 37]A manufacturing method of an image display device which has arranged a light emitting 
device or a liquid crystal controlling element to matrix form characterized by comprising the 
following. 

The first transfer process that transfers said light emitting device or a liquid crystal controlling 
element, and makes said light emitting device or a liquid crystal controlling element hold to a 
holding member temporarily so that it may be in the state where it estranged rather than the 
state where a light emitting device or a liquid crystal controlling element was arranged on the 
first substrate. 
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The second transfer process that estranges further said light emitting device or a liquid crystal 
controlling element held temporarily [ said ] at a holding member, and transfers it on the second 
substrate. 

A wiring formation process which forms wiring connected to said each light emitting device or a 
liquid crystal controlling element. 

[Claim 38]A manufacturing method of the image display device according to claim 37, wherein 
said light emitting device or said liquid crystal controlling element has a pixel whose combination 
of two or more elements corresponding to different wavelength is one formed. 
[Claim 39]A manufacturing method of the image display device according to claim 37 
characterized by forming an electrode pad in said light emitting device or a liquid crystal 
controlling element, and wiring being formed by said electrode pad in said wiring formation 
process where said light emitting device or a liquid crystal controlling element is held temporarily 
[ said ] at a holding member. 

[Claim 40]In an image display device which has the structure which arranged and mounted two or 
more light emitting devices on the substrate principal surface of a substrate for wiring, An image 
display device, wherein a crystal growth layer formed of crystal growth of said light emitting 
device inverts with the time of crystal growth in a normal line direction of said substrate 
principal surface and is mounted in said substrate for wiring. 

[Claim 4l]The image display device according to claim 40, wherein said light emitting device has 
a crystal growth layer from which the substrate side at the time of crystal growth serves as an 
optical extraction window, and said light emitting device is separated from a substrate for growth 
before it is mounted in said substrate for wiring. 

[Claim 42]The 1st electrode by which the 1st conductive layer, an active layer, and the 2nd 
conductive layer are formed in said crystal growth layer which has the inclination crystal face 
where said light emitting device inclined to the substrate principal surface, and are connected 
with said 1st conductive layer at it, The image display device according to claim 40, wherein the 
2nd electrode linked to said 2nd conductive layer is made almost comparable [ height from a 
substrate for growth ]. 

[Claim 43]The 1st electrode by which the 1st conductive layer, an active layer, and the 2nd 
conductive layer are formed in said crystal growth layer which has the inclination crystal face 
where said light emitting device inclined to the substrate principal surface, and are connected 
with said 1st conductive layer at it. The image display device according to claim 40, wherein the 
2nd electrode linked to said 2nd conductive layer is divided, respectively and is formed on both 
sides of said crystal growth layer in a normal line direction of said substrate principal surface. 
[Claim 44]The image display device according to claim 40, wherein said crystal growth layer 
consists of a wurtzite type nitride semiconductor formed of selective growth. 
[Claim 45]The image display device according to claim 40, wherein said crystal growth layer 
consists of 6 pyramid shape or hexagonal block shape formed of selective growth. 
[Claim 46]The 1st electrode that forms a crystal growth layer used as shape which the substrate 
side opened with selective growth on a substrate for growth, forms the 1st conductive layer, an 
active layer, and the 2nd conductive layer in this crystal growth layer, constitutes a light emitting 
device, and connects with said 1st conductive layer, A manufacturing method of an image display 
device forming the 2nd electrode linked to said 2nd conductive layer so that height from a 
substrate for growth may become almost comparable, separating said crystal growth layer from 
said substrate for growth, and inverting and mounting in a substrate for wiring. 
[Claim 47]A manufacturing method of the image display device according to claim 46 connecting 
at least to one side of said 1st and 2nd electrodes so that a connecting member may become 
almost comparable [ height which is both ]. 

[Claim 48]A manufacturing method of the image display device according to claim 46 performing 
mounting to said substrate for wiring by carrying in said substrate for wiring for every element, 
making the surface or a rear face of a light emitting device stick to a jig for adsorption. 
[Claim 49]A manufacturing method of the image display device according to claim 46, wherein 
separation from said substrate for growth of each of said light emitting device uses an exposure 
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of an energy beam from a rear face of this board for growth. 

[Claim 50]A manufacturing method of the image display device according to claim 49, wherein an 
exposure of an energy beam for separating said each light emitting device is selectively 
performed to each light emitting device. 

[Claim 51]Each light emitting device on said substrate for element formation is made to hold to a 
substrate for transfer before an exposure of an energy beam from a rear face of said substrate 
for growth, A manufacturing method of the image display device according to claim 49 making 
each light emitting device separate from said substrate for growth after an exposure of said 
energy beam, and making each light emitting device hold to said substrate for transfer. 
[Claim 52]An element mounting board, wherein a crystal growth layer formed of crystal growth of 
said element inverts with the time of crystal growth in a normal line direction of said substrate 
principal surface and is mounted in said substrate for wiring in an element mounting board which 
has the structure which arranged and mounted two or more elements on the substrate principal 
surface of a substrate for wiring. 

[Claim 53]The element mounting board according to claim 52, wherein flat faces other than an 
inclination crystal face where said crystal growth layer of each element inclined are mounted so 
that it may become almost flat-tapped on a substrate face. 



[Translation done.] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]A light emitting device is arranged by matrix form, and this invention is 
used for the image display device which performs image display according to a picture signal, the 
manufacturing method of the image display device, and its image display device, and relates to 
the manufacturing method of a suitable light emitting device. It is related with the arraying 
method of an element and the manufacturing method of an image display device which transfer 
the element in which micro processing was carried out by especially the transfer process to a 
larger field about the arraying method which arranges elements, such as a semiconductor light 
emitting element and a liquid crystal controlling element, in on a substrate etc., and the 
manufacturing method of an image display device. It is related with the manufacturing method of 
the image display device which devised the mounting direction of the light emitting device, the 
element mounting board which made the element arrange, and an image display device 
[0002] 

[Description of the Prior Art]Various displays are developed as a lightweight thin image display 
device. There are a device, for example, using the light emitting diode (LED) as main categories 
of such an image display device, a device using a liquid crystal display, a device using a plasma 
display, etc. With progress of computer technology, the scope is spreading, for example, these 
image display devices in diagonal size a device with a size of 30 to about 150 cm, It is used for a 
television receiver, a video recovery device, the output unit of a game machine machine, etc., 
and is used for the monitoring screen of automobile loading type guiding means or a recording 
device, etc. in the thing of size smaller than it, for example. 
[0003] 

[Problem(s) to be Solved by the Inventionjhowever, any of those image display devices — 
although — it has the problem by the point of the characteristics, such as resolution, luminosity, 
optical power versus power efficiency, and image quality, big-screen-izing, a cost aspect, etc. 
For example, an array consists of devices using the luminescence diode array which arranged the 
light emitting diode to matrix form, using each light emitting diode collectively. However, each 
light emitting diode is stored by the package, respectively, and has the size of about several 
millimeters, as a result, the size which is stroke matter will also become large, and resolution will 
fall. When the cost per pixel becomes high and constitutes especially the device of a big screen 
from an image display device using a luminescence diode array simultaneously, the product price 
will become high. 

[0004]In the image display device using a liquid crystal display. When substrates, such as glass 
which constitutes a display, are put into the film forming device etc. which were made into the 
vacuum, and formation of elements, such as a transistor, and formation of wiring are performed 
using photolithography technology, especially it is going to make resolution of a liquid crystal 
device high, the process control of micron order is needed. Therefore, process control strict with 
raising the yield of a product will be needed, and cost will become high in the case where it is 
going to create the liquid crystal display of a big screen. Liquid crystal display has the view angle 
dependence from which contrast and tone change with the angles to see, and it also has the 
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problem that the reaction velocity in the case of changing a color is slow. 
[0005]In the device using a plasma display, discharge was produced in the narrow space of the 
pixel unit, and the mechanism of exciting a fluorescent substance and generating visible light by 
the ultraviolet radiation from the ionization gas emitted is used. In the device using a plasma 
display, for this reason, the luminous efficiency itself will not be high, and power consumption will 
increase. The light from the outside depended on a fluorescent substance reflects, the problem 
that contrast falls is also generated, and the problem said that a color reproduction range is 
narrow is also produced. 

[0006]therefore, a described image display — the any — although — the formation of a large- 
sized screen is not easy, and a manufacturing cost becomes high and has become what had 
problems, such as resolution, a process, image quality, and luminous efficiency, respectively. 
[0007]Then, in view of above-mentioned technical SUBJECT of this invention, it excels in 
various characteristics, such as resolution, image quality, luminous efficiency, and big-screen- 
izing is easy and aims at offer of the image display device which can also realize reduction of a 
manufacturing cost. Other purposes of this invention aim at offer of the manufacturing method 
for manufacturing such a highly efficient image display device. The purpose of further others of 
this invention is to provide the manufacturing method of the light emitting device which 
constitutes an image display device. When transferring the element by which micro processing 
was carried out to a larger field, an object of this invention is after transfer to provide the 
arraying method of an element and the manufacturing method of an image display device which 
can solve every problem with faulty wiring, without spoiling alignment accuracy further again. 
[0008] 

[Means for Solving the Problem]In an image display device with which two or more light emitting 
devices are arranged, and an image display device of this invention displays a picture 
corresponding to a necessary picture signal, Below as for 1 0OOO-micrometer 2 , an occupation 
area of said light emitting device of a piece is carried out above 25-micrometer 2 , and said each 
light emitting device is mounted in a substrate for wiring, respectively. It is possible for each light 
emitting device itself to serve as minute size, and to allocate the light emitting device itself in a 
substrate for wiring with high density from an occupation area of said light emitting device of a 
piece being carried out above 25-micrometer 2 below as for 10000-micrometer 2 . 
[0009]In a suitable image display device of this invention, a ratio of an occupation area for stroke 
matter on the image display device concerned to an occupation area of each light emitting 
device is made or less [ 10 or more ] into 40000, and is more preferably made or less [ 10 or 
more ] into 10000. 

[0010]A light emitting device used for an image display device of this invention, Especially if it is 
an element which can be mounted by minute size, are not limited, but as the example, Devices, 
such as a light emitting diode and a semiconductor laser, can be mentioned, and especially, it can 
choose and can constitute from a nitride semiconductor light emitting element, an arsenide 
semiconductor light emitting element, and a phosphide semiconductor light emitting element, 
such a light emitting device constitutes a pixel which consists of a group of three light emitting 
devices which changed wavelength mutually for colorization of image display — things can be 
carried out. A color screen can consist of combining red and a light emitting device of each 
green and blue color typically here. 

[001 1]In a manufacturing method of an image display device which two or more light emitting 
devices are arranged, and displays a picture corresponding to a necessary picture signal, this 
invention prepares a substrate for wiring which allocated necessary wiring in matrix form, and. 
Two or more light emitting devices divided into an individual chip are prepared, it mounts so that 
this light emitting device may be connected to said wiring, and an image display device is 
constituted. Since it mounts to a substrate for wiring after completing each light emitting device 
so that it is possible to allocate in a substrate for wiring with high density since a light emitting 
device is minute size, a yield is good and big-screen-izing is also easy for it. 
[0012]In a manufacturing method of such an image display device, a semiconductor layer is 
laminated on a necessary substrate for element formation, After putting in order and forming two 
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or more light emitting devices in this semiconductor layer, it dissociates for every light emitting 
device, Can mount each of that separated light emitting device in a substrate for wiring, and a 
slot which arrives at a field between elements of a light emitting device in a substrate face of a 
substrate for element formation is formed so that each light emitting device may be surrounded, 
Each light emitting device surrounded by this slot can be made to be able to separate from a 
substrate for element formation, and each of that separated light emitting device can be 
mounted in said substrate for wiring. 

[0013]As an example of a more desirable embodiment, mounting to a substrate for wiring of each 
separated light emitting device can be performed by carrying in a substrate for wiring for every 
element, making the surface or a rear face of a light emitting device stick to a jig for adsorption, 
The separation from a substrate for element formation of each light emitting device surrounded 
by slot can use an exposure of an energy beam from a rear face of this board for element 
formation. Each light emitting device on a substrate for element formation is made to hold to a 
substrate for maintenance temporarily, each light emitting device may be made to separate from 
a substrate for element formation after an exposure of said energy beam, and each light emitting 
device may be made to hold to a substrate for maintenance before an exposure of this energy 
beam temporarily. In that case, as for a substrate for maintenance, an adhesive material may be 
formed in the whole surface and the surface of said light emitting device may be held temporarily 
at the adhesive material. It may be made to perform mounting to said substrate for wiring of 
each separated light emitting device by sticking an electrode section on the surface of a light 
emitting device to a conducting material on said substrate for wiring by pressure. 
[0014]Provide this invention also about a manufacturing method of a light emitting device which 
constitutes the above-mentioned image display device, and a manufacturing method of a light 
emitting device of this invention, After laminating a semiconductor layer and putting in order and 
forming two or more light emitting devices on a necessary substrate at this semiconductor layer, 
it dissociates for every light emitting device, and each light emitting device is separated also 
from said substrate. 

[0015]In a desirable example of a manufacturing method of a light emitting device, As for said 
each light emitting device, said substrate, and separation of a between, an exposure of an energy 
beam from a rear face of this board is used, It is preferred to make said each light emitting 
device hold to a substrate for maintenance temporarily, to make each light emitting device 
separate from said substrate after an exposure of said energy beam, and to make each light 
emitting device hold to a substrate for maintenance before an exposure of said energy beam 
temporarily. An adhesive material is formed in the whole surface and the surface of said light 
emitting device may be made to hold a substrate for maintenance at the adhesive material 
temporarily. 

[001 6]In an arraying method of an element with which an arraying method of an element of this 
invention, on the other hand, arranges two or more elements arranged on the first substrate on 
the second substrate, The first transfer process that transfers said element and makes this 
element hold to a holding member temporarily so that it may be in the state where it estranged 
rather than the state where said element was arranged on said first substrate, It has the second 
transfer process that estranges further said element held temporarily [ said ] at a holding 
member, and transfers it on said second substrate. 

[0017]According to the described method, when an element is made to hold to a holding member 
temporarily, distance between elements is enlarged and it already becomes possible to provide 
an electrode, an electrode pad, etc. with comparatively big size using the spreading interval. In 
the second continuing transfer process, since wiring which used an electrode, an electrode pad, 
etc. with comparatively big size of a holding member temporarily is performed, even if it is when 
size of a final device is remarkable and big as compared with element size, wiring can be formed 
easily. 

[001 8]A manufacturing method of an image display device of this invention to which this 
invention applied an arraying method of the above-mentioned element is characterized by that a 
method of manufacturing an image display device which has arranged a light emitting device or a 
liquid crystal controlling element to matrix form comprises: 
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The first transfer process that transfers said light emitting device or a liquid crystal controlling 
element, and makes said light emitting device or a liquid crystal controlling element hold to a 
holding member temporarily so that it may be in the state where it estranged rather than the 
state where a light emitting device or a liquid crystal controlling element was arranged on the 
first substrate. 

The second transfer process that estranges further said light emitting device or a liquid crystal 
controlling element held temporarily [ said ] at a holding member, and transfers it on the second 
substrate. 

A wiring formation process which forms wiring connected to said each light emitting device or a 
liquid crystal controlling element. 

[001 9] According to the manufacturing method of a described image display, it comprises that an 
image display portion of an image display device arranges a light emitting device or a liquid 
crystal controlling element to matrix form. A light emitting device or a liquid crystal controlling 
element on the first substrate makes it high, dense state, i.e., degree of location, and can 
perform and create micro processing, and it becomes possible to provide an electrode, an 
electrode pad, etc. with comparatively big size using an interval which spread when transferred 
estranging to a holding member temporarily. Therefore, wiring after the second transfer can be 
easily formed like an arraying method of the above-mentioned element. 
[0020]This invention provides an image display device which devised to mounting of a light 
emitting device in addition to the above, and its manufacturing method. Namely, in an image 
display device which has the structure which an image display device of this this invention 
arranged two or more light emitting devices on the substrate principal surface of a substrate for 
wiring, and was mounted, In a normal line direction of said substrate principal surface, with the 
time of crystal growth, a crystal growth layer formed of crystal growth of said light emitting 
device inverts, and is mounted in a substrate for wiring. 

[0021 ]In said composition, as for an image display device of this invention, a light emitting device 
has a crystal growth layer from which the substrate side at the time of crystal growth serves as 
an optical extraction window, In [ before each light emitting device is mounted in said substrate 
for wiring, can make it into dissociating-from substrate for growth structure, and ] said 
composition. The 1st electrode by which the 1st conductive layer, an active layer, and the 2nd 
conductive layer are formed in said crystal growth layer which has the inclination crystal face 
where a light emitting device inclined to the substrate principal surface, and are connected with 
said 1 st conductive layer at it, The 2nd electrode linked to said 2nd conductive layer can be 
made into structure made almost comparable [ height from a substrate for growth ]. The 1 st 
electrode that is an image display device which has the inverted crystal growth layer, has the 1st 
conductive layer and the 2nd conductive layer which sandwich an active layer, and is connected 
with the 1 st conductive layer, The 2nd electrode linked to the 2nd conductive layer can also be 
made into structure which is divided, respectively and is formed on both sides of said crystal 
growth layer in a normal line direction of said substrate principal surface, 
[0022]A manufacturing method of an image display device of this invention, The 1st electrode 
that forms a crystal growth layer which will become if it becomes the shape which the substrate 
side opened with selective growth on a substrate for growth, forms the 1st conductive layer, an 
active layer, and the 2nd conductive layer in this crystal growth layer, constitutes a light emitting 
device, and connects with said 1 st conductive layer, The 2nd electrode linked to said 2nd 
conductive layer is formed so that height from a substrate for growth may become almost 
comparable, said crystal growth layer is separated from said substrate for growth, and it inverts 
and mounts in a substrate for wiring. 

[0023]In a substrate which has the structure which an element mounting board of this invention 
arranged two or more elements on the substrate principal surface of a substrate for wiring, and 
was mounted, In a normal line direction of said substrate principal surface, with the time of 
crystal growth, a crystal growth layer formed of crystal growth of said element inverts, and is 
mounted in said substrate for wiring. 

[0024]ln an image display device of above-mentioned this invention, from a crystal growth layer 
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of a light emitting device inverting with the time of crystal growth in a normal line direction of the 
substrate principal surface. Even if it is a case where the electrode side is formed in the crystal 
growth layer upper part, it will be located in the bottom which stands face to face against a 
substrate for wiring by inversion, and an electrical link can be easily planned by forming a wiring 
layer on a substrate for wiring in the case of mounting. Therefore, it is not necessary to carry 
out a package form, and a light emitting device can also be arranged with high density. 
[0025]In a manufacturing method of an image display device of this invention. Since a crystal 
growth layer is formed of selective growth, when a crystal growth layer which has the inclination 
crystal face simply sloping to the substrate principal surface can be formed, therefore a crystal 
growth layer is inverted, it becomes easy to take out in light and to use a window as the upper 
surface. Electric connection with a substrate for wiring can be made an easy thing by making the 
2nd electrode linked to said 2nd conductive layer height from a substrate for growth become 
almost comparable. 
[0026] 

[Embodiment of the lnvention]Hereafter, the manufacturing method of an image display device 
and an image display device which applied this invention and also the manufacturing method of a 
light emitting device, the arraying method of an element, and an element mounting board are 
explained in detail, referring to drawings. 

[0027]Drawing 1 is a figure showing the layout of the important section of the image display 
device of the 1st example, and an every 2 pixels important section is illustrated to the vertical 
horizontal direction in drawing 1. In the image display device of this example, two or more 
address-lines ADDO which extended horizontally on the principal surface of the substrate 1 for 
wiring, and ADD1 are formed, and two or more data lines DLR0-DLB1 which extended 
perpendicularly via the interlayer insulation film which is not illustrated further are formed. As 
long as the substrate 1 for wiring is a substrate general-purpose to semiconductor manufacture 
of glass substrates, the metal substrates covered with the synthetic resin or the insulating layer 
or silicon substrates, etc., etc. and is a substrate which can be formed in the accuracy which can 
ask for the address line or the data line, it may be what kind of substrate. 
[0028] Address-line ADDO and ADD1 are formed of the combination of the conductive 
outstanding metallic material layer, a semiconductor material layer, and a metallic material layer, 
etc., and the line width can be made into wide width as compared with the size M of a light 
emitting diode, as shown in drawing 1. As this is explained below, the occupation area of said 
light emitting device of a piece is a thing realizable from mounting the light emitting diode of the 
minute size which was carried out above 25-micrometer 2 below as for 10000-micrometer 2 , 
Therefore, the delay by resistance of the address line in the case of scanning a pixel one by one 
and making a necessary picture output itself can be reduced as much as possible. This address- 
line ADDO and ADD1 are extended horizontally, and the one address line per each pixel passes. 
Therefore, the common address line is used for selection by the pixels which adjoin horizontally. 
[0029]the data lines DLR0-DLB1 are formed like the address line of the combination of the 
conductive outstanding metallic material layer, a semiconductor material layer, and a metallic 
material layer, etc., and they can also form the line width so that the minute of the area of 
exclusive use of the substrate 1 for wiring half [ about ] may be occupied, as shown in drawing 1 . 
Since the occupation area of the light emitting device of a piece is carried out above 25- 
micrometer 2 below as for 1 0OOO-micrometer 2 and such wide line width as well as the address 
line mounts the light emitting diode of minute size, it is possible. These data lines DLR0-DLB1 
are extended perpendicularly, and the three data lines are used according to the number of light 
emitting diodes per each pixel. For example, the light emitting diode of the pixel on the left in the 
figure consists of red light diode DR00, green light emitting diode DG00, and blue light-emitting 
diode DB00, and the data lines DLRO-DLB0 are also formed for every luminescent color. The 
common data line is used between the diodes of the luminescent color in which the pixel of the 
data lines DLR0-DLB1 which adjoins perpendicularly is the same. 

[0030]The image display device of this example arranges a light emitting diode to matrix form, 
and is a necessary picture signal (a video signal, i.e., the signal for animations, is included.). It is 
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the same as that of the following. Luminescence which responded is performed, the dot order 
same as this drive method as an active matrix type liquid crystal display device — the image 
display device of this example is driven with the next or a line sequential color TV system. The 
double hetero structure multilayer crystal of a gallium nitride system grown-up on the sapphire 
substrate can be used for a light emitting diode as a blue and green object for light emitting 
diodes, for example, The double hetero structure multilayer crystal of aluminum-arsenide gallium 
or an indium phosphide aluminum gallium system grown-up on the gallium arsenide board can be 
used as a red object for light emitting diodes. Although a light emitting diode constitutes the 
pixel which consists of a group of three light emitting devices which changed wavelength 
mutually, the group of different wavelength may be a group of red, green, and not only blue but 
other colors. 

[0031][ on the image display device of this example, and / in each pixel ], Light emitting diode 
DROO [ red ], DR01, DR10, DR11. light emitting diode DGOO [ green subsequently ], DG01, DG10, 
DG11, light emitting diode DBOO [ blue subsequently], DB01, DB10, and BG11 are horizontally 
located in a line. For example, the diode is arranged in order of red light diode DROO, green light 
emitting diode DGOO, and blue light-emitting diode DBOO, and, as for the light emitting diode of 
the pixel on the left in the figure, these three light emitting diodes constitute the group of one 
pixel. 

[0032]Here, each light emitting diode has the shape of an abbreviation square, respectively, for 
example, and has the tip structure mounted still in [ a minute package state (for example, below 
1 mm size grade) ] the state with the state where it does not pack. Although not illustrated 
about the detailed layer system of a light emitting diode, the plane shape of a light emitting diode 
is an approximately square, it is mounting the light emitting diode chip of the approximately 
square, and the matrix form arrangement of the light emitting diode comprises a layout pattern of 
drawing 1 , respectively. The position of each light emitting diode is a position corresponding to 
the intersecting position of address-line ADDO, ADD1, and the data lines DLR0-DLB1, It is 
electrically connected to the address line via the electrode pad part 1 1 linked to the address 
line, and each light emitting diode is electrically connected to the data line via the electrode pad 
part 12 linked to the data line in a similar manner. The electrode pad part 1 1 is a small strip 
region which extends perpendicularly, and the electrode pad part 12 is a small strip region which 
extends horizontally. It is electrically connected to the address line and the data line via these 
electrode pad parts 1 1 and 12, and each light emitting diode is driven by a point sequential or 
line sequential method. 

[0033]Since the element occupation area of the light emitting diode of a piece is below 10000- 
micrometer 2 above 25-micrometer 2 , as for the size of each light emitting diode of an 
approximately square, let one of them be the size of 5 to about 100 microns. As a light emitting 
diode mounted in the substrate for wiring by such minute size, each light emitting diode is 
mounted in the substrate 1 for wiring with a minute package state or the state where it does not 
pack. For manufacture of each diode, it can manufacture using the manufacturing method of the 
desirable below-mentioned light emitting diode. On the other hand, in the image display device of 
this example, the pitch of per the stroke matter is perpendicular, and V, and it is horizontal, and 
it is H, for example, is set as the range of 0.1 to 1 millimeter. As an image display device the 
object for animations (a television receiver, video equipment, game machine machine), and for 
information (for example, for computers), this, A 30 to 150-cm thing is suitable in diagonal size, 
and a 300,000 to about 2 million-pixel thing is desirable practically in general at the case where 
the pixel number makes RGB 1 pixel in all, It is because it is preferred also from human being's 
vision characteristics that a picture element pitch shall be 1 millimeter (animation display for 
several persons) from 0.1 millimeter (personal high definition display) as an image display device 
of a direct viewing type. Therefore, by the case where one of them chooses size of 5 to about 

1 00 microns, a light emitting diode. It is preferred that the ratio of the occupation area for the 
stroke matter on the image display device concerned to the occupation area of each light 
emitting diode is 40000 or less [ 10 or more ], and it is more preferred that it is [ or more further 

101 10000 or less. 
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[0034]Typically, the size of a 0.3-mm mail angle is a chip size in front of a resin package, and 
when the light emitting device of the usual image display device gives it a resin package, it will 
exceed 1 millimeter. Therefore, when a picture element pitch is 5 mm temporarily, for example. 
The ratio of the occupation area for the stroke matter on the image display device to the 
occupation area of each of said light emitting diode will be restored to the numerical value which 
is one to about two, It is 40000 or less [ 10 or more ] preferably as a range of the ratio of the 
occupation area for the stroke matter on the image display device to the occupation area of 
each light emitting diode like this example, It is or more 10 10000 or less range still more 
preferably, and the typical image display device usual [ from the range of this example ] has 
become that from which the range of the ratio separated. 

[0035]Although using the light emitting diode of such a detailed chip size serves as a backdrop 
to the image display device of this example, even if it is a detailed chip size, it is shown as 
follows that sufficient luminosity is obtained. That is, as an indoor type display, a value required 
as the sufficient luminosity is a 500 cd/m 2 grade, and if this is converted into optical power, red 
and each green and blue color will serve as 5 W/m 2 in general. In order for an image display 
device to realize this, what is necessary is just the range of 0.01 7 to 1.7 microwatts about the 
average optical power of one light emitting diode calculatively. If reliability is considered here, 
assuming that it is usually equivalent to a light emitting diode, When the driving current density is 
made equivalent, as a light emitting diode which the light emitting diode should just have the size 
about 100 square microns from a 1 square micron even if it adds some margins, and is mounted 
in the substrate for wiring, It becomes reliability and what the field of luminosity is enough as to 
set the occupation area of the light emitting diode of a piece below to 1 0000-micrometer 2 above 
25-micrometer 2 . 

[0036]Each light emitting diode mounted with minute size has the size like *♦**, and like the 
manufacturing method mentioned later, it is formed on the substrate for element formation, it 
dissociates for every chip after that, and it is mounted by the state where it does not pack, or a 
minute package state. The state where it does not pack refers to the state where processing 
which covers the outside of diode chips, such as resin molding, has not been performed here. 
Although a minute package state is in the state covered by thin thick resin etc., it refers to the 
state where it has fitted in size (for example, thing of about 1 mm or less) smaller than the usual 
package size. The light emitting diode used for the image display device of this example is 
mounted on the substrate for wiring in size only with detailed part without a package or part with 
a minute package so that it may be explained in full detail with the below-mentioned 
manufacturing method. 

[0037]Next, the image display device of the 2nd example is explained, referring to drawing^ and 
drawing 3. This example is a modification of the image display device of said 1st example, and the 
current holding circuit electrically connected especially to each light emitting diode is the 
example mounted in chip shape. 

[0038]The structure for 1 pixel (V1xH1) of the image display devices of this example is shown by 
the layout pattern of drawing 2. Address-line ADD which extends horizontally on the same 
substrate 21 for wiring as the thing of the 1st example, two power source wire PW1, and PW2 
are formed at the necessary intervals. These address-lines ADD, two power source wire PW1, 
and PW2 are formed of the combination of the conductive outstanding metallic material layer, a 
semiconductor material layer, and a metallic material layer, etc., and let the line width be wide 
width as compared with the size of the chip of a light emitting diode or a current holding circuit. 
In the same pixel, the signal wire DLR for every light emitting diode, DLG, and DLB are 
perpendicularly formed at the necessary intervals, and these signal wires DLR, DLG, and DLB are 
also formed with the same structure as address-line ADD, and a size. 
[0039]In the image display device of this example, light emitting diode DR, DG, and DB are 
arranged by matrix form, and perform luminescence according to a necessary picture signal. In 
the pixel concerned, the diode is arranged in order of the red light diode DR, green light emitting 
diode DG, and the blue light-emitting diode DB, and these three light emitting diodes constitute 
the group of one pixel. Each light emitting diode DR, DG, and DB of having the tip structure 
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mounted by size with a minute abbreviation square are the same as that of the above-mentioned 
example respectively. Each light emitting diode DR, DG, and DB are mounted in the field between 
power source wire PW1 and power source wire PW2. 

[0040]And in the image display device of this example, current holding circuit PT for carrying out 
current maintenance which is electrically connected to each light emitting diode DR, DG, and DB, 
and flows through each light emitting diode DR, DG, and DB is formed for every element. This 
current holding circuit PT is a circuit which consists of a transistor mentioned later and circuitry 
which has capacity, and especially current holding circuit PT is formed in individual chip shape, 
and is mounted in the substrate 21 for wiring by minute size. It has a chip size with said current 
holding circuit chip same in abbreviation in this example in which each light emitting diode DR, 
DG, DB, and current holding circuit PT were formed, Below as for 1 0000-micrometer 2 , the 
element occupation area of the light emitting diode of a piece is carried out above 25- 
micrometer 2 , and, below as for 1 0000-micrometer 2 , the occupation area of the chip of current 
holding circuit PT of a piece is also made the same above 25-micrometer 2 . By considering it as 
the chip size same in such abbreviation, mounting by the same mounting step is attained and a 
manufacturing process can be realized easily. These each current holding circuit PT is formed in 
the field between power source wire PW1 and address-line ADD. 

[0041]Between each light emitting diode DR, DG, DB, and current holding circuit PT and between 
each signal wire DLR, DLG, DLB, address-line ADD, and power source wire PW1 and PW2, the 
wiring sections 22-26 are formed from the necessity for wiring. The wiring section 22 is a band- 
like small region which makes it a longitudinal direction perpendicularly, and connects power 
source wire PW2 with a light emitting diode. The wiring section 23 is a strip region which makes 
it a longitudinal direction perpendicularly, and between current holding circuit PTs for holding the 
current which drives light emitting diode DR, DG, DB, and the light emitting diode DR, DG and DB 
is connected, respectively. After the wiring section 24 extends horizontally from a light emitting 
diode, in order to connect with power source wire PW1, it is the band-like field which extended 
vertically, and connects between power source wire PW1 with current holding circuit PT. The 
wiring section 25 is a band-like small region which makes it a longitudinal direction 
perpendicularly, and connects between current holding circuit PT and address-line ADD. The 
wiring section 26 is the band-like small region which extended horizontally, and connects 
between the signal wire DLR, DLG, and DLB(s) with current holding circuit PT, respectively. 
When it mounts each light emitting diode DR, DG, and DB in the substrate for wiring by minute 
size, these each wiring sections 22-26, A conducting material for junction which is mentioned 
later can be laid, and a conducting material for junction which is later mentioned also when it 
mounts the chip of current holding circuit PT in the substrate for wiring by minute size similarly 
can be laid. 

[0042]Drawing 3 is a circuit diagram of the image display device of shown this example figure 2. 
Among a figure, the diode 31 is a light emitting diode and emits light in a predetermined color 
according to a picture signal. Although the diodes 31 are red and three green and blue colors and 
the three diodes 31 horizontal and located in a line constitute one pixel, the inside of the circuit 
diagram of drawing 3 is shown without distinguishing a color, in order to simplify explanation. The 
transistors 32 and 33 and the capacity 34 which were connected to this diode 31 constitute a 
current holding circuit. The transistor 32 is connected with the diode 31 in series between power 
source wire PW1 and power source wire PW2. when the transistor 32 is an ON state, it restricts, 
and the diode 31 emits light. One side of power source wire PW1 and power source wire PW2 
supplies ground voltage, and another side supplies power supply voltage. One side of the source 
drain area of the transistor 33 which functions as one terminal and switching transistor of the 
capacity 34 connects with the gate of this transistor 32. The source drain area of another side 
of this transistor 33 is connected to signal wire DL to which a picture signal is supplied, and the 
gate of this transistor 33 is connected to address-line ADD which extends horizontally. 
[0043]It means that address-line ADD has the structure where a level is selectively changed by 
the shift register circuit 36, for example, only one of two or more address lines shifts to a high 
level, and the level address was chosen. Signal wire DL is wiring for telling a picture (image) 
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signal to each light emitting diode 31, and one signal wire DL corresponds to each 31 1 light 
emitting diodes. Although the level shift of the address-line ADD is selectively carried out by the 
shift register circuit 36, signal wire DL is scanned by the shift register transfer gate circuit 35, 
and a picture signal is supplied to selected signal wire DL via the shift register transfer gate 
circuit 35. 

[0044]The capacity 34 which it is connected to the gate of the transistor 32, and is connected 
to one source drain area of the transistor 33 has the function to maintain the potential of the 
gate of the transistor 32 when the transistor 33 is in an OFF state. Thus, since gate voltage can 
be maintained even when the transistor 33 becomes OFF, it is possible to continue driving the 
light emitting diode 31 . 

[0045]Operation is explained briefly here. If voltage is impressed to level address-line ADD from 
the shift register circuit 36 and an address is chosen, the switching transistor 33 of the selected 
line will be in an ON state. Then, if a picture signal is added to signal wire DL which has extended 
perpendicularly as voltage, the voltage will arrive at the gate of the transistor 32 via the 
switching transistor 33, but. The capacity 34 also stores electricity the gate voltage 
simultaneously, and it operates so that the capacity 34 may maintain the gate voltage of the 
transistor 32. After the selection operation of horizontal address-line ADD stops, the potential of 
the address line concerning selection changes to a low again, Even when the transistor 33 is in 
an OFF state, the capacity 34 can continue holding the gate voltage at the time of selection until 
the capacity 34 continues maintaining gate voltage and the next address selection produces it 
theoretically. While this capacity 34 is maintaining gate voltage, it is also possible for the 
transistor 32 to perform operation according to that maintained voltage, and to continue sending 
driving current through the light emitting diode 31. Thus, by keeping long the time when the light 
emitting diode 31 is emitting light, even if it makes low the driving current of each light emitting 
diode, luminosity of the whole picture can be made high. 

[0046]Next, it explains as the 3rd example, referring to drawing 4 thru/or drawing 12 for the 
manufacturing method of the image display device of this invention. The explanation to the 
previous process which can use the manufacturing method of this image display device also as a 
manufacturing method of a light emitting device as it is, and is mounted to the substrate for 
wiring is also explanation of the manufacturing method of a light emitting device. 
[0047]As shown in drawing 4, after preparing the sapphire substrate 51 first and forming the low 
temperature which is not illustrated and a hot buffer layer, the 2nd conductivity type clad layer 
52, the active layer 53, and the 1st conductivity type clad layer 54 are laminated one by one. 
The sapphire substrate 51 turns into a substrate for element formation. The 2nd conductivity 
type clad layer 52, the active layer 53, and the 1st conductivity type clad layer 54 can use a 
metaphor as a gallium nitride system crystal growth layer here, when manufacturing blue and a 
green light emitting diode. On the sapphire substrate 51, the light emitting diode of double hetero 
structure with pn junction is formed by growth of such each class. 

[0048]Next, as shown in drawing 5, using photolithography technology, further, using vacuum 
evaporation and reactive ion etching, the n type electrode 55 is formed so that it may connect 
with the 2nd conductivity type clad layer 52, and the p type electrode 56 is also formed so that 
it may connect with the 1st conductivity type clad layer 54 further. The isolation groove 57 is 
formed in the place in which each electrodes 55 and 56 were formed for every element so that 
the circumference of each element may be separated. The pattern of this isolation groove 57 
becomes lattice-like in order to make the light emitting diode generally left behind into the shape 
of a square, but it may not be limited to this but other shape may be sufficient as it. The depth 
of this isolation groove 57 is the depth which the principal surface of the sapphire substrate 51 
exposes, and the 2nd conductivity type clad layer 52 was separated by this isolation groove 57. 
The size of the light emitting diode made into the shape of a square is a size of the grade which 
the occupation area is made above 25-micrometer 2 below as for 1 0000-micrometer 2 , and the 
size of one side follows and are 5 micrometers thru/or 100 micrometers. 
[0049]As shown in drawing 6, the substrate 60 for maintenance is prepared temporarily. The 
substrate 60 for maintenance is a substrate for holding, when transferring each light emitting 
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diode temporarily [ this ]. The adhesive material layer 61 is applied to the surface of the 
substrate 60 for maintenance temporarily [ this ], and the surface 62 of that adhesive material 
layer 61 is stuck to the light emitting diode side with which the isolation groove 57 was already 
formed by pressure. Then, the surface side of each light emitting diode will adhere to the surface 
62 of the adhesive material layer 61. 

[0050]Next, as shown in drawing 7, it glares so that high output pulse ultraviolet laser, such as an 
excimer laser beam, may be penetrated from the rear-face side of the sapphire substrate 51 to 
the surface side as an energy beam. By the exposure of this high output pulse ultraviolet laser, 
the gallium nitride layer near the interface of the 2nd conductivity type clad layer 52 grade which 
are the sapphire substrate 51 and a crystal layer decomposes into nitrogen gas and metallic 
gallium, Between the sapphire substrate 51 and the 2nd conductivity type clad layer 52 that is 
crystal layers can be easily exfoliated so that the junction power between the 2nd conductivity 
type clad layer 52 and sapphire substrate 51 may become weak and it may be shown drawing 8 2 
as a result. 

[0051]After exfoliating the sapphire substrate 51, each light emitting diode is held temporarily at 
the adhesive material layer 61 of the substrate 60 for maintenance, where isolation is carried 
out, and as shown in drawing 9, it adsorbs the field of the 2nd conductivity type clad layer 52 
with the jig 70 for adsorption. Adsorption required of decompressing the internal pressure of the 
absorbing holes 71 provided in the jig 70 for adsorption concerned in the place where the 
adsorption part 72 of the jig 70 for adsorption touched the rear face of the 2nd conductivity type 
clad layer 52 is performed. 

[0052]In the place to which the rear face of the 2nd conductivity type clad layer 52 of the light 
emitting diode concerning adsorption fully stuck, the jig 70 for adsorption is separated from the 
substrate 60 for maintenance temporarily, and the light emitting diode applied to adsorption as 
shown in drawing 10 is individually removed from the substrate 60 for maintenance temporarily. 
[0053]Although even this serves as a manufacturing method of the light emitting device of 
individual small size, an image display device is succeedingly manufactured by mounting in the 
substrate for wiring. Drawing 1 1 is a figure showing a state just before mounting the light 
emitting diode with which the substrate 80 for wiring is adsorbed by the jig 70 for adsorption, and 
this light emitting diode is constituted by the minute size which the occupation area of the 
element of a piece is made above 25-micrometer 2 below as for 1 0000-micrometer 2 . In this 
stage, the substrate 80 for wiring is already prepared and the wiring electrodes 81, such as a 
necessary signal wire, the address line, a power source wire, and an earthing conductor, are 
already formed on this substrate 80 for wiring. As long as the substrate 80 for wiring is a 
substrate general-purpose to semiconductor manufacture of glass substrates, the metal 
substrates covered with the synthetic resin or the insulating layer or silicon substrates, etc., 
etc., for example and is a substrate which can be formed in the accuracy which can ask for the 
address line or the data line, it may be what kind of substrate. The conducting material 82 for 
junction is formed on the wiring electrode 81. This conducting material 82 for junction should just 
be a material which achieves electric connection, changing by being stuck by pressure. 
[0054]Next, as shown in drawing 12, bring the jig 70 for adsorption close to the substrate 80 for 
wiring, a light emitting diode is made to stick to a necessary position by pressure, and the light 
emitting diode concerned is mounted. Although the conducting material 82 for junction changes 
by sticking by pressure of the light emitting diode in this state where it does not pack, it is 
certainly fixed and mounting is completed. The image display device with which the pixel was 
arranged by matrix form by repeating the mounting work of such a light emitting diode about all 
diodes, and performing it is completed. It can mount with the state with the same said of a 
current holding circuit where it does not pack, and the circuitry which has a current holding 
circuit can also be manufactured easily. 

[0055]By using the manufacturing method of the image display device of this example, to the 
minute chip making of the light emitting diode formed on a gallium nitride substrate, the light 
emitting diode formed on a silicon substrate, or a circuit element. Means, such as laser, are 
unnecessary and can form a minute chip with the combination of ETCHIGGU for the polish from 
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a substrate rear, grinding, and chemical etching and isolation groove formation. 
[0056]Although the above-mentioned example explained the example which adsorbs one light 
emitting diode at a time, and mounts it, By using the jig in which two or more adsorption parts 
were formed, it is also possible to raise the productivity, when forming an element on a silicon 
substrate or a compound semiconductor substrate, it is not limited to the exposure of an energy 
beam, but the polish from a substrate rear, grinding, and chemical etching may be used. 
[0057]Since LED (light emitting diode) which is a light emitting device is expensive, the image 
display device using LED is made as for it to low cost by manufacturing many LED tips from one 
wafer as mentioned above. That is, the thing of an about 300-micrometer angle is used as the 
LED tip of tens of micrometer angle for the size of a LED tip as mentioned above, and if it is 
connected and an image display device is manufactured, the price of image display devices can 
be lowered. 

[0058]then, each element — a degree of location — forming highly, and it being made to move, 
making a large field estrange each element by transfer etc., and, Art, such as a thin film replica 
method which there is art which constitutes comparatively large displays, such as an image 
display device, for example, is indicated to U.S. Pat. No. 5438241, and a formation method of the 
transistor array panel for a display indicated to JP.1 1-142878.A, is known. In U.S. Pat. No. 
5438241, the transfer method with which the element densely formed on the substrate is 
rearranged at ** is indicated, and after transferring an element to an elastic board with 
adhesives, an elastic board is elongated in the direction of X, and the direction of Y, monitoring 
the interval and position of each element. And each element on the elongated substrate is 
transferred on a necessary display panel. In the art indicated to JP,1 1-142878.A, the art which 
the thin film transistor which constitutes the liquid crystal display section on the 1st substrate 
has the whole transferred on the 2nd substrate, and then transfers from the 2nd substrate to 
the 3rd substrate corresponding to a picture element pitch selectively is indicated. 
[0059]However, the following problems arise in the above art. First, as for the transfer method 
which rearranges to ** the device densely formed on the above-mentioned substrate, the device 
position has the essential problem that only a chip size (>=20micrometer) shifts at the minimum, 
by which position of the adhesion side of a device chip the fixed point at the time of extension of 
an elastic board (fulcrum) becomes. Therefore, the precise position control for every device chip 
becomes indispensable. Therefore, formation of the highly minute TFT array panel which needs 
the alignment accuracy of about at least 1 micrometer takes great time at alignment including 
the position measurement and control for every TFT device chip. In the transfer to a resin film 
with a big coefficient of thermal expansion, alignment accuracy tends to be spoiled by the 
temperature / stress change before and behind positioning. There is a very big problem in 
adopting as mass production technology from the above reason. 

[0060]In the art indicated to JP.1 1-142878.A, a wiring electrode etc. are created after final 
transfer. However, after making small element sizes, such as a thin film transistor and a light 
emitting device, is called for and it allocates an element in the position of a necessary picture 
element pitch by high integration for high-speed operation or low-cost-izing, It is necessary to 
form wiring in the state where it is allocated in the field which the element chip by which 
minuteness making was carried out was able to extend, and which SUBJECT with faulty wiring 
will newly spout from the problem of the accuracy of position of an element in the case where a 
wiring layer etc. are formed. 

[0061]Then, when transferring the element by which micro processing was carried out to a larger 
field, the arraying method of an element and the manufacturing method of an image display 
device with which every problem with faulty wiring can solve after transfer without spoiling 
alignment accuracy are needed. Then, the arraying method of this element and the manufacturing 
method of an image display device are explained hereafter. 

[006 2] [Two- step magnifying transfer method] the arraying method of the element of this 
embodiment, and the manufacturing method of an image display device, Two steps of magnifying 
transfers which transfer to a holding member temporarily so that it may be in the state where 
the element created on the first substrate with the degree of high integration was estranged 
rather than the state where the element was arranged on the first substrate, estrange further 
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said element subsequently to a holding member held temporarily, and transfer it on the second 
substrate are performed. Although transfer is made into two steps in this embodiment, transfer 
can also be made into three steps or the multi stage story beyond it according to the degree of 
expansion which estranges and arranges an element. 

[0063] Drawing 13 and drawing 14 are the figures showing the fundamental process of a two-step 
magnifying transfer method, respectively. First, the element 92 like a light emitting device or a 
liquid crystal controlling element is densely formed on the first substrate 90 shown in (a) of 
drawing 13, for example. When a liquid crystal controlling element forms a liquid crystal panel as 
a final product, they are elements, such as a thin film transistor which controls the oriented 
state of a liquid crystal. By forming an element densely, the number of the elements generated 
per each substrate can be increased, and product cost can be lowered. Although a 
semiconductor wafer, a glass substrate, a quartz glass substrate, a sapphire substrate, a plastic 
plate, etc. are substrates in which element formation is possible variously, the first substrate 90 
may form each element 92 directly on the first substrate 90, and may arrange what was formed 
on other substrates. 

[0064]Next, as shown in (b) of drawing 13, each element 92 is transferred by the holding member 
91 from the first substrate 90 temporarily which is shown by a figure destructive line, and each 
element 92 is held on the holding member 91 temporarily [ this ]. The element 92 which adjoins 
here is estranged and is allotted to matrix form like a graphic display. That is, the element 92 is 
transferred so that between elements may be extended also to a x direction, respectively, but it 
is transferred so that between elements may be extended also to a y direction vertical to a x 
direction, respectively. The distance in particular estranged at this time is not limited, but can be 
made into the distance which took into consideration resin part formation at a following process, 
and formation of the electrode pad as an example. When it transfers from the first substrate 90 
on the holding member 91 temporarily, all the elements on the first substrate 90 can be 
estranged and transferred. In this case, the size of the holding member 91 should just be more 
than the size which multiplied by the distance estranged in the number of the elements 92 
allotted to matrix form (a x direction and a y direction respectively) temporarily. Some elements 
on the first substrate 90 are able to be estranged and transferred on the holding member 91 
temporarily. 

[0065] Transfer of the element 92 to the holding member 91 can be performed temporarily using 
the mechanical means using the necessary jig for adsorption, actuator, etc. so that it may 
mention later.Or after applying the resin etc. which produce reactions, such as softening, 
hardening, bridge construction, and degradation, by heat or light, it irradiates with heat or light 
locally, exfoliation, adhesion, etc. are produced, and it may be made to transfer selectively. It may 
be made to transfer in heat or the combination of light and a mechanical means. Although it is 
common to confront the fields of the holding member 91 and the first substrate 90 temporarily, 
and to transfer, the element 92 is scatteringly separated from the first substrate 90 for every 
chip, and it may be made to once arrange each element 92 in the holding member 91 anew 
temporarily. 

[0066] As shown in (c) of drawing 13 after such first transfer process, since the element 92 
which exists on the holding member 91 temporarily is estranged, covering of resin of the 
circumference of an element and formation of an electrode pad are performed every element 92. 
An electrode pad is made easy to form and covering of resin of the circumference of an element 
is formed for making easy the handling by the second following transfer process etc. Since 
formation of an electrode pad is performed after the second transfer process that final wiring 
follows so that it may mention later, it is formed in comparatively oversized size so that poor 
wiring may not arise in that case. The electrode pad is not illustrated to (c) of drawing 13. The 
resin formation chip 94 is formed because the resin 93 covers the surroundings of each element 
92. On a flat surface, although the element 92 is located in the approximately center of the resin 
formation chip 94, it may exist in the position which inclined toward the one neighborhood and 
angle side. 

[0067]Next, as shown in (d) of drawing 13, the second transfer process is performed. In this 
second transfer process, it is transferred on the second substrate 95 so that the element 92 
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allotted to matrix form on the holding member 91 temporarily may estrange the whole resin 
formation chip 94 further. This transfer as well as the first transfer process can be performed 
using the mechanical means using the necessary jig for adsorption, actuator, etc., Or after 
applying the resin etc. which produce reactions, such as softening, hardening, bridge 
construction, and degradation, by heat or light, it irradiates with heat or light locally, exfoliation, 
adhesion, etc. are produced, and it may be made to transfer selectively. It may be made to 
transfer in heat or the combination of light and a mechanical means. 

[0068]Also in the second transfer process, the adjoining element 92 is estranged the whole resin 
formation chip 94. and is allotted to matrix form like a graphic display. That is, the element 92 is 
transferred so that between elements may be extended also to a x direction, respectively, but it 
is transferred so that between elements may be extended also to a y direction vertical to a x 
direction, respectively. Supposing the position of the element arranged by the second transfer 
process is a position corresponding to the pixel of final products, such as an image display 
device, the abbreviated integral multiple of the pitch between the original elements 92 will serve 
as a pitch of the element 92 arranged by the second transfer process. When magnifying power of 
the estranged pitch in the holding member 91 is set to n from the first substrate 90 here 
temporarily and magnifying power of the estranged pitch in the second substrate 95 is set to m 
from the holding member 91 temporarily, the value E of an abbreviated integral multiple is 
expressed with E=nxm. The magnifying power n and m may be integers, respectively, and even if 
they is not integers, they should just be combination (it is m= 5 at n= 2.4) from which E becomes 
an integer. 

[0069]Wiring is given to each element 92 estranged the whole resin formation chip 94 on the 
second substrate 95. Wiring while suppressing a faulty connection as much as possible using the 
electrode pad etc. which were formed previously at this time is made. In this wiring, in the case 
of light emitting devices, such as a light emitting diode, the element 92 includes wiring to p 
electrode and n electrode, and, in the case of a liquid crystal controlling element, a selection 
signal line, a voltage wire, wiring of an orientation electrode layer etc., etc. are included. 
[0070]Next, drawing 14 is a modification of the two-step magnifying transfer method of drawing 
13, and is an embodiment from which the transfer method to the holding member 91a differs 
from on the first substrate 90a temporarily. As shown in (a) of drawing 14, the element 92 like a 
light emitting device or a liquid crystal controlling element is densely formed on the first 
substrate 90a. Although it is arranged by matrix form and a semiconductor wafer, a glass 
substrate, a quartz glass substrate, a sapphire substrate, a plastic plate, etc. are substrates in 
which element formation is possible variously on the first substrate 90a like [ the first substrate 
90a itself ] the first substrate 90 of drawing \ 3, two or more elements 92, Each element 12 may 
be directly formed on the first substrate 90, and what was formed on other substrates may be 
arranged. 

[0071]Thus, it transfers in the place which formed two or more elements 92 on the first 
substrate 90a at matrix form, estranging the element 92 to the holding member 91a temporarily. 
In this case, it is held so that the holding member 91a may confront each other the first 
substrate 90a and temporarily, and it transfers so that two or more elements 92 arranged by the 
matrix form on the first substrate 90a may be operated on a curtailed schedule. That is, when 
transferring a certain element 92 on the first substrate 90a, the element 92 of the position which 
estranged only necessary distance is transferred while the holding member 91a confronts each 
other the first substrate 90a and temporarily [ concerned ], without transferring the element 92 
of the circumference which adjoined. Although the element 92 of the circumference which 
adjoined is left behind to the first substrate 90a by this infanticide transfer, it is transferring to a 
holding member temporarily [ separate ], and it is utilized effectively, without making useless the 
element 92 formed densely. 

[0072]Temporarily transfer of the element 92 to the holding member 91a, It can carry out using 
the mechanical means using the necessary jig for adsorption, actuator, etc. so that it may 
mention later, Or after applying the resin etc. which produce reactions, such as softening, 
hardening, bridge construction, and degradation, by heat or light, it irradiates with heat or light 
locally, exfoliation, adhesion, etc. are produced, and it may be made to transfer selectively. It may 
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be made to transfer in heat or the combination of light and a mechanical means. 
[0073]Since it is estranged [ the element 92 which exists on the holding member 91a 
temporarily ], as are shown in Cc) of drawing 14 after such first transfer process, and covering of 
the resin 93 of the circumference of an element and formation of an electrode pad are 
performed every element 92 and it shows continuously (d) of drawing 14, the second transfer 
process is performed. In this second transfer process, it is transferred on the second substrate 
95 so that the element 92 allotted to matrix form on the holding member 91a temporarily may 
estrange the whole resin formation chip 94 further. Covering of the resin 93 of the 
circumference of these elements, formation of an electrode pad, and the second transfer 
process are the same as that of the process explained using drawing 13, and are the same. [ of 
the point that necessary wiring is formed after two step magnifying transfer ] 
[0074]ln the two-step magnifying transfer method shown in these drawing 13 and drawing 14, an 
electrode pad, resin hammer hardening, etc. can be performed using the estranged space after 
the first transfer, and wiring although wiring is given after the second transfer, while suppressing 
a faulty connection as much as possible using the electrode pad etc. which were formed 
previously is made. Therefore, the yield of an image display device can be raised. In the two-step 
magnifying transfer method of this embodiment, the processes of estranging the distance 
between elements are two processes, it is performing magnifying transfer of two or more 
processes of estranging the distance between such elements, and the number of times of 
transfer will become fewer in practice. Namely, for example, magnifying power of the estranged 
pitch in the holding members 91 and 91a is set to 2 (n= 2) from the first substrate 90 and 90a 
here temporarily, In the time of transferring in the range temporarily expanded by transfer once, 
when magnifying power of the estranged pitch in the second substrate 95 was set to 2 (m= 2) 
from the holding members 91 and 91a temporarily. Although the necessity that the last 
magnifying power performs 16 transfers of the square, i.e., alignment of the first substrate, 16 
times by 2x4 times 2 arises, The number of times of alignment can be managed with the two- 
step magnifying transfer method of this embodiment only at a total of 8 times which added 
simply 4 times of the square of the magnifying power 2 in the first transfer process, and 4 times 
of the square of the magnifying power 2 in the second transfer process. That is, when meaning 
the same transfer magnification, only a 2-nm time can certainly reduce the number of times of 
transfer from it being 2 (n+m) =n 2 +2 nm+m 2 . Therefore, a manufacturing process also serves as 
saving of time or cost by the number of times, especially it becomes useful when magnifying 
power is large. 

[0075]In the two-step magnifying transfer method shown in drawing 13 and drawing 14, although 
the element 92 is used as the light emitting device or the liquid crystal controlling element, They 
may be the element which was not limited to this but was chosen from the other element, for 
example, optoelectric transducer, piezoelectric element, thin film transistor element, thin-film 
diode element, resistance element, switching element, minute magnetic cell, and microoptics 
element or its portion, such combination, etc. 

[0076][Other examples of infanticide transfer] Drawing 15 is a figure showing other examples of 
the infanticide transfer indicated to be (a) of drawing 14 by "(b). Although infanticide transfer is 
performed by confronting the substrate of a transferring agency, and the substrate (member) of 
a transfer place, and transferring an element selectively, it is making the substrate (member) of a 
transfer place into big size, and it is possible to move all of the elements on the substrate of a 
transferring agency to the substrate (member) of a transfer place, 

[0077]Drawing 15 shows the example in the case of the magnifying power 3 in the first transfer 
process, and when the first substrate 90c is made into a unit, the holding member 91c has a 
square 9 times the area of 3 temporarily. For this reason, in order to transfer all of the elements 
92 on the first substrate 90c that is a substrate of a transferring agency, nine transfers are 
performed in all. The element 92 allotted to matrix form is divided every matrix unit of 3x3 on the 
first substrate 90c, the one element 92 of them is transferred one by one by the holding member 
91c temporarily, and the whole element 92 is transferred eventually. 

[0078](a) of drawing 1 5 shows typically the place where the 1st element 92 is transferred by the 
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holding member 91c temporarily in every matrix unit in [ 3x3 ] the element 92 on the first 
substrate 90c, (b) of drawing 15 shows typically the place where the 2nd element 92 is 
transferred by the holding member 91c in every matrix unit of 3x3 temporarily. In the 2nd 
transfer, the alignment position to the momentary holding member 91c of the first substrate 90c 
has shifted to the perpendicular direction in a figure, and by repeating the same infanticide 
transfer, the element 92 can be made to be able to estrange and can be arranged, (c) of drawing 
15 shows typically the place where the 8th element 92 is transferred by the holding member 91c 
temporarily by every matrix unit of 3x3, and (d) of drawing 1 5 shows typically the place where 
the 9th element 92 is transferred by the holding member 91c in every matrix unit of 3x3 
temporarily. When the 9th element 92 is transferred in every matrix unit of this of 3x3, the 
element 92 will be lost to the first substrate 90c. and it will be held in the form that two or more 
elements 92 were estranged by matrix form temporarily at the holding member 91c. Henceforth, 
two-step magnifying transfer is performed by the process of (c) of drawing 13 and drawing 14 
and (d). 

[0079][Resin formation chip] Next, with reference to drawing 16 and drawing 17, it is formed on a 
holding member temporarily and the resin formation chip transferred by the second substrate is 
explained. The resin formation chip 100 is a briquette by the resin 102 about the surroundings of 
the element 101 estranged and arranged, and when transferring the element 101 from a holding 
member to the second substrate temporarily, it can use such a resin formation chip 100. 
[0080] Although the element 101 is an example of a light emitting device which is mentioned later, 
they may be not only a light emitting device but [ especially ] other elements. As for the resin 
formation chip 100, the main field is made into the shape of an approximately square on 
approximately monotonous. The shape of this resin formation chip 100 is the shape which 
hardened the resin 102 and was formed, and after specifically applying unhardened resin to the 
whole surface so that each element 101 may be included, and hardening this, it is the shape 
obtained by cutting a marginal portion by dicing etc. The electrode pads 103 and 104 are formed 
in the surface [ of the approximately plate-like resin 22 ], and rear-face side, respectively. 
Formation of these electrode pads 103 and 104 forms conductive layers used as the material of 
the electrode pads 103 and 104, such as a metal layer and a polycrystalline silicon layer, in the 
whole surface, and it is formed by carrying out pattern NINGU with photolithography technology 
at necessary electrode shape. These electrode pads 103 and 104 are formed so that it may 
connect with p electrode and n electrode of the element 101 which are light emitting devices, 
respectively, and a beer hall etc. are formed in the resin 102 when required. 
[0081] Although the electrode pads 103 and 104 are formed in the surface [ of the resin 
formation chip 100 ], and rear-face side here, respectively, It is also possible to form both 
electrode pads in one field, for example, in the case of a thin film transistor, since there are 
sauce, a gate, and three electrodes of a drain, an electrode pad may be formed three or more. 
The position of the electrode pads 103 and 104 has shifted on a plate in order to keep it from 
lapping contact very much from the upper part at the time of final wiring formation. The shape of 
the electrode pads 103 and 104 is not limited to a square, either, but is good also as other 
shape, 

[0082]While the surroundings of the element 101 are covered with the resin 102 and can form 
the electrode pads 103 and 104 with sufficient accuracy by flattening with constituting such a 
resin formation chip 100. compared with the element 101, the electrode pads 103 and 104 can be 
extended to a large field. Handling becomes easy in advancing transfer by the second following 
transfer process by an adsorbing jig. Since it is carried out after the second transfer process 
that final wiring follows so that it may mention later, poor wiring is beforehand prevented by 
performing wiring using the electrode pads 103 and 104 of comparatively oversized size. 
[0083][Light emitting device] The structure of the light emitting device as an example of the 
element used for drawing 18 by this embodiment is shown, (a) of drawing 18 is an element 
sectional view, and (b) of drawing 18 is a top view. This light emitting device is a light emitting 
diode of a GaN system, for example, is an element by which crystal growth is carried out on a 
sapphire substrate. In the light emitting diode of such a GaN system, laser abrasion arises by the 
laser radiation which penetrates a substrate, film peeling arises in the interface between a 
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sapphire substrate and the growth phase of a GaN system in connection with the phenomenon 
which nitrogen of GaN evaporates, and it has the feature as for which isolation is made to an 
easy thing. 

[0084]First, about the structure, GaN layer 112 of the 6 pyramid shape by which selective 
growth was carried out is formed on the ground growth phase 1 1 1 which consists of a GaN 
system semiconductor layer. The insulator layer which is not illustrated exists on the ground 
growth phase 111, and 6 pyramid-shaped GaN layer 1 1 2 is formed in the portion which carried 
out the opening of the insulator layer by the MOCVD method etc. This GaN layer 1 12 is a 
pyramid type growth phase covered in respect of S (the 1 to 101st page), when the principal 
surface of the sapphire substrate used at the time of growth is made into C side, and it is the 
field which made silicon dope. The portion of S side where this GaN layer 112 inclined functions 
as a clad of terrorism structure to double. InGaN layer 1 13 which is an active layer is formed so 
that S side where GaN layer 1 12 inclined may be covered, and GaN layer 1 14 of a magnesium 
dope is formed in the outside. GaN layer 114 of this magnesium dope also functions as a clad. 
[0085]The p electrode 115 and the n electrode 116 are formed in such a light emitting diode. The 
p electrode 115 vapor-deposits metallic materials formed on GaN layer 1 14 of a magnesium 
dope, such as nickel/Pt/Au, or nickel(Pd) / Pt/Au, and is formed. In the portion which carried 
out the opening of the above-mentioned insulator layer which is not illustrated, the n electrode 
116 vapor-deposits metallic materials, such as Ti/aluminum/Pt/Au, and is formed. As shown in 
drawing 20, when performing n electrode extraction from the rear-face side of the ground growth 
phase 111, formation of the n electrode 1 1 6 becomes unnecessary at the surface side of the 
ground growth phase 111. 

[0086]Blue light is also a possible element, the light emitting diode of such a GaN system of 
structure is especially laser abrasion, it can exfoliate from a sapphire substrate comparatively 
easily, and alternative exfoliation is realized by irradiating with a laser beam selectively. As a light 
emitting diode of a GaN system, it may be the structure where an active layer is formed in a 
monotonous top or band-like, and may be a thing of the pyramid structure where C side was 
formed in the upper bed part. They may be other nitride system light emitting devices, compound 
semiconductor elements, etc. 

[0087] [Arraying method of a light emitting device] Next, the arraying method of a light emitting 
device is explained, referring to from drawing 19 to drawing 21. The light emitting device uses the 
light emitting diode of a GaN system shown in drawing 18. 

[0088]First, as shown in drawing 19, on the principal surface of the first substrate 121. two or 
more light emitting diodes 1 22 are formed at matrix form. The size of the light emitting diode 1 22 
can be about 20 micrometers. Material with high transmissivity of the wavelength of the laser 
with which the photo diode 122 is irradiated like a sapphire substrate as a component of the first 
substrate 121 is used. Although p electrode is formed in the light emitting diode 122, final wiring 
is not yet made, but 122 g of slots of separation between elements are formed, and each light 
emitting diode 122 is in the state of being separable. Formation of 122 g of this slot is performed 
by reactive ion etching. Such first substrate 121 is confronted with the holding member 123 
temporarily, as shown in drawing 19, and alternative transfer is performed. 
[0089]The stratum disjunctum 124 and the adhesives layer 125 turn into two-layer, and are 
formed in the field which stands face to face against the first substrate 1 21 of the holding 
member 123 temporarily. As an example of the holding member 121, can use a glass substrate, a 
quartz glass substrate, a plastic plate, etc., and here temporarily as an example of the stratum 
disjunctum 124 on the holding member 121, A fluoride coat, silicone resin, a water soluble 
adhesive (for example. PVA), polyimide, etc. can be used. As the adhesives layer 125 of the 
holding member 123, the layer which consists of ultraviolet-rays (UV) hardening type adhesives, 
thermosetting adhesive, or thermoplastic adhesive can be used temporarily. As an example, the 
UV curing type adhesive as the adhesives layer 125 is applied by about 20-micrometer thickness 
after forming 4 micrometers of polyimide films as the stratum disjunctum 124 temporarily, using a 
quartz glass substrate as the holding member 123. 

[0090]The adhesives layer 125 of the holding member 123 is adjusted so that 125 s of hardened 
fields and the unhardened field 1 25y may be intermingled, and alignment is carried out 
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temporarily so that the light emitting diode 122 concerning selection transfer may be located in 
the unhardened field 125y. What is necessary is for adjustment that 125 s of hardened fields and 
the unhardened field 125y are intermingled to carry out UV exposure of the UV curing type 
adhesive in a 200-micrometer pitch selectively, for example with an exposure machine, and just 
to change the place which transfers the light emitting diode 122 into the state of making it 
having hardened, by un-hardening except it. After such alignment, it irradiates with the light 
emitting diode 122 of the position from the rear face of the first substrate 121 by laser, and the 
light emitting diode 122 is exfoliated from the first substrate 121 using laser abrasion. From 
decomposing into metaled Ga and nitrogen by an interface with sapphire, the light emitting diode 
122 of a GaN system can exfoliate comparatively easily. An excimer laser, harmonic YAG laser, 
etc. are used as laser with which it irradiates. 

[0091]By exfoliation using this laser abrasion, it dissociates by the interface of a GaN layer and 
the first substrate 121, and as selective irradiation **** or **************** 122 thrusts p 
electrode section of the light emitting diode 122 into the unhardened field 125y of the adhesives 
layer 125 of an opposite hand, it is transferred. About the light emitting diode 122 of the field 
where other laser is not irradiated, it is 125 s of fields which the portion of the corresponding 
adhesives layer 125 hardened, and since it is not irradiated with laser, it is not transferred 
temporarily at the holding member 123 side. Although laser radiation only of the one light 
emitting diode 122 is selectively carried out in drawing 19, in the field estranged by n pitch, laser 
radiation of the light emitting diode 122 shall be carried out similarly. It estranges rather than the 
time of being arranged on the light emitting diode 122 first board 121 depending on such 
alternative transfer, and is arranged on the holding member 123 temporarily. 
[0092]Next, as shown in drawing 20, the adhesives layer 125 of the unhardened field 125y is 
stiffened, and the light emitting diode 122 is stuck in the place which performed transfer to the 
holding member 123 from the first substrate 121 of the alternative light emitting diode 122 
temporarily. This hardening is possible by adding energies, such as heat and light. The light 
emitting diode 122 is in the state held temporarily at the adhesives layer 125 of the holding 
member 123, Since it is removed and washed so that the rear face of the light emitting diode 122 
may be on n electrode side (cathode terminal side) and there may be no resin (adhesives) in the 
rear face of the light emitting diode 122, In the case where the electrode pad 126 is formed, the 
electrode pad 126 is electrically connected with the rear face of the light emitting diode 122. 
[0093]As an example of washing of the adhesives layer 125, etching and UV ozone irradiation 
wash resin for adhesives by oxygen plasma. And since Ga deposits in the surface of separation 
when a GaN system light emitting diode is exfoliated by laser from the first substrate 121 that 
consists of sapphire substrates, it will be required to etch the Ga and a NaOH aqueous solution 
or the aqua fortis will perform. Then, the electrode pad 1 26 is patterned. The electrode pad by 
the side of the cathode at this time can be made into an about 60-micrometer angle. As the 
electrode pad 126, materials, such as transparent electrodes (ITO and ZnO systems etc.) or 
Ti/aluminum/Pt/Au, are used. Since in the case of a transparent electrode luminescence is not 
interrupted even if it covers the rear face of a light emitting diode greatly, patterning accuracy is 
coarse, big electrode formation can be performed, and a patterning process becomes easy. 
[0094] Drawing 21 transfers the light emitting diode 122 from the holding member 123 to the 
second momentary holding member 127 temporarily, and after it forms the beer hall 130 by the 
side of an anode electrode (p electrode), it forms the anode lateral electrode pad 129, and it 
shows the state where dicing of the adhesives layer 125 which consists of resin was carried out. 
As a result of this dicing, the isolation groove 131 was formed and the light emitting diode 122 
was classified for every element. The isolation groove 131 consists of two or more parallel lines 
extended in all directions as a plane pattern in order to separate each matrix form light emitting 
diode 122. At the pars basilaris ossis occipitalis of the isolation groove 131, the surface of the 
second momentary holding member 127 faces. The stratum disjunctum 128 is formed on the 
second momentary holding member 127. This stratum disjunctum 128 can be created using for 
example, a fluoride coat, silicone resin, a water soluble adhesive (for example, PVA), polyimide, 
etc. The second momentary holding member 127 is what is called a dicing sheet in which UV 
adhesive material is applied to the plastic plate as an example, and if UV is irradiated, it can use 
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that to which adhesive power falls. It irradiates with excimer laser from the rear face of the 
attachment component 127 temporarily. Thereby, in the case where polyimide is formed, for 
example as the stratum disjunctum 1 24, exfoliation occurs by the ablation of polyimide in the 
interface of polyimide and a quartz substrate, and each light emitting diode 122 is transferred at 
the momentary second attachment component 127 side. 

[0095] As an example of this process, it etches until the surface of the light emitting diode 122 
exposes the surface of the second momentary holding member 127 by oxygen plasma. The 
formation of the beer hall 130 can use excimer laser, harmonic YAG laser, and carbon dioxide 
gas laser first. At this time, a beer hall will open the diameter of about 3-7 micrometers. An 
anode lateral electrode pad is formed by nickel/Pt/Au etc. A dicing process performs processing 
by the laser which used the above-mentioned laser, when dicing using the usual braid and slitting 
with a narrow width of 20 micrometers or less are required. It depends for the slitting width on 
the size of the light emitting diode 122 covered in the adhesives layer 125 which consists of 
resin in the pixel of an image display device. As an example, groove processing about 40 
micrometers wide is performed in excimer laser, and the shape of a chip is formed. 
[0096]Next, the light emitting diode 122 exfoliates from the second momentary holding member 
127 using a mechanical means. Drawing 22 is a figure showing the place which takes up the light 
emitting diode 122 arranged on the second momentary holding member 127 with the adsorber 
1 33. The opening of the absorbing holes 1 35 at this time is carried out to the picture element 
pitch of the image display device at matrix form, and they can adsorb the light emitting diode 122 
now by package. [ much ] The opening of the opening diameter at this time is carried out to the 
matrix form of a 600-micrometer pitch, for example by abbreviation philOOmicrometer, and it can 
adsorb about 300 pieces by package. The member of the absorbing holes 135 at this time For 
example, the thing produced by nickel electrocasting. Or what carried out hole processing of the 
metal plates 132. such as SUS. by etching is used, the adsorption chamber 134 is formed in the 
inner part of the absorbing holes 135 of the metal plate 132, and adsorption of the light emitting 
diode 122 is attained by controlling this adsorption chamber 134 to negative pressure. It is 
covered in the adhesives layer 125 which consists of resin in this stage, and abbreviated 
flattening of that upper surface is carried out. for this reason the light emitting diode 122 can 
advance alternative adsorption by the adsorber 133 easily. 

[0097]Drawing 23 is a figure showing the place which transfers the light emitting diode 122 to 
the second substrate 140. When equipping the second substrate 140, the adhesives layer 136 is 
beforehand applied to the second substrate 140, the adhesives layer 136 of the light emitting 
diode 122 undersurface is stiffened, it can adhere to the second substrate 140 and the light 
emitting diode 122 can be made to arrange. At the time of this wearing, the adsorption chamber 
134 of the adsorber 133 will be in the state where a pressure is high, and the integrated state by 
adsorption with the adsorber 133 and the light emitting diode 122 will be released. A UV curing 
type adhesive, thermosetting adhesive, thermoplastic adhesive, etc. can constitute the adhesives 
layer 136. The position by which the light emitting diode 122 is arranged becomes what was 
estranged rather than the arrangement on the holding member 123 and 127 temporarily. The 
energy which stiffens resin of the adhesives layer 136 then is supplied from the rear face of the 
second substrate 140. In the case of a UV curing type adhesive, it hardens with a UV irradiation 
device, and, in the case of thermosetting adhesive, only the undersurface of the light emitting 
diode 122 is stiffened by laser, and similarly, in laser radiation, a thermoplastic adhesive case 
carries out melting of the adhesives, and pastes up. 

[0098]The electrode layer 1 37 which functions also as a shadow mask is allocated on the second 
substrate 140, and the black chromium layer 138 is formed in the field of the side in which those 
who look at especially, the surface, i.e., image display device concerned, by the side of the 
screen of the electrode layer 1 37, are. The contrast of a picture can be raised by doing in this 
way, and the rate of energy-absorbing in the black chromium layer 138 is made high, and the 
adhesives layer 136 can harden early by the beam 153 irradiated selectively. In the case of a UV 
curing type adhesive, it irradiates with about 1000 mJ/cm 2 as UV irradiation at the time of this 
transfer. 
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[0099]Drawing 24 is a figure showing the state where made the second substrate 140 arrange 
the light emitting diodes 122. 141, and 142 of three colors of RGB, and the insulating layer 139 
was applied. The adsorber 133 used by drawing 22 and drawing 23 is used as it is, and if it 
mounts only by shifting the position mounted to the second substrate 140 in the position of the 
color, the pitch as a pixel can form the pixel which consists of three color while it has been fixed. 
As the insulating layer 139, a transparent epoxy adhesive, a UV curing type adhesive, polyimide, 
etc. can be used. As for the light emitting diodes 122, 141, and 142 of three colors, it is good not 
to be necessarily the same shape. Although the red light emitting diode 141 is made into the 
structure where it does not have a GaN layer of six-sided pyramids and other light emitting 
diodes 122 and 142 differ from the shape of those in drawing 24, In this stage, each light emitting 
diodes 122, 141, and 142 are covered in the adhesives layer 125 which already consists of resin 
as a resin formation chip, and the same handling is realized in spite of the difference in element 
structure. 

[0100]Drawing 25 is a figure showing a wiring formation process. It is the figure which formed the 
openings 145, 146, 147. 148, 149, and 150 in the insulating layer 139, and formed the wiring 143, 
144, and 151 which connects the anode of the light emitting diodes 122, 141, and 142, and the 
electrode layer 137 the electrode pad of a cathode, and for wiring of the second substrate 140. 
Since area of the electrode pads 126 and 129 of the light emitting diodes 122, 141, and 142 is 
enlarged, the opening, i.e., the beer hall, which are formed at this time, beer hall shape is large 
and can be formed in coarse accuracy compared with the beer hall which also forms the 
accuracy of position of a beer hall in each light emitting diode directly. The beer hall at this time 
can form an abbreviation phi20micrometer thing to the electrode pads 126 and 129 of an about 
60-micrometer angle. Since the depth of a beer hall has three kinds of depth, the thing linked to 
a wiring board, the thing linked to an anode electrode, and the thing linked to a cathode terminal, 
it is controlled by the pulse number of laser, and it carries out the opening of the optimal depth. 
Then, a protective layer is formed on wiring and the panel of an image display device is 
completed. The protective layer at this time can use the same materials, such as the insulating 
layer 139 of drawing 25, and a transparent epoxy adhesive. Heat cure is carried out and this 
protective layer is completely a wrap about wiring. Then, a driver IC will be connected from 
wiring of a panel end, and a drive panel will be manufactured. 

[0101 ]In the arraying method of the above light emitting devices, when the light emitting diode 
122 is made to hold to the holding member 123 temporarily, distance between elements is 
enlarged and it already becomes possible to form the electrode pads 126 and 129 of size, etc. 
comparatively using the spreading interval. Since wiring using the electrode pads 126 and 129 
with these big comparison size is performed, even if it is when the size of a final device is 
remarkable and big as compared with element size, wiring can be formed easily. In the arraying 
method of the light emitting device of this embodiment. Handling becomes easy, in being able to 
extend the electrode pad 126,129 to a large field compared with an element and advancing 
transfer by the second following transfer process by an adsorbing jig, while being covered with 
the adhesives layer 125 which the circumference of the light emitting device hardened and being 
able to form the electrode pad 126.129 with sufficient accuracy by flattening. In transfer to the 
momentary holding member 123 of the light emitting diode 122, GaN system material can 
exfoliate comparatively easily using decomposing into metaled Ga and nitrogen by an interface 
with sapphire. 

[0102][Arraying method of a liquid crystal controlling element] Next, the arraying method of a 
liquid crystal controlling element is explained, referring to from drawing 26 to drawing 31. When a 
liquid crystal controlling element specifically forms a liquid crystal panel as a final product in this 
embodiment, it is a thin film transistor which controls the oriented state of a liquid crystal. 
[0103]As first shown in drawing 26, the amorphous silicon film 162 is formed on the first 
substrate 161, such as a quartz glass substrate. This amorphous silicon film 162 is an exfoliation 
film which falls victim at a next process. On this amorphous silicon film 162, the silicon oxide 163 
is formed as a ground insulator layer, and the thin film transistor 164 is densely formed on it at 
matrix form. The thin film transistor 164 forms gate oxide and a gate electrode on a polysilicon 
film, and forms a source drain area in a polysilicon film. These thin film transistors 164 are 
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formed to such an extent that isolation is carried out. for example, the slot for isolation exposes 
some amorphous silicon films 162 by methods, such as reactive ion etching. 
[0104]Next, as shown in drawing 27, such first substrate 161 is confronted with the holding 
member 165 temporarily, and alternative transfer is performed. The stratum disjunctum 166 and 
the adhesives layer 167 turn into two-layer, and are formed in the field which stands face to 
face against the first substrate 161 of the holding member 165 temporarily. As an example of the 
holding member 165, can use a glass substrate, a quartz glass substrate, a plastic plate, etc., and 
here temporarily as an example of the stratum disjunctum 166 on the holding member 165, A 
fluoride coat, silicone resin, a water soluble adhesive (for example, PVA), polyimide, etc. can be 
used. As the adhesives layer 167 of the holding member 165, the layer which consists of 
ultraviolet-rays (UV) hardening type adhesives, thermosetting adhesive, or thermoplastic 
adhesive can be used temporarily. 

[0105]The adhesives layer 167 of the holding member 165 is adjusted so that 167 s of hardened 
fields and the unhardened field 167y may be intermingled, and alignment is carried out 
temporarily so that the thin film transistor 164 concerning selection transfer may be located in 
the unhardened field 167y. What is necessary is for adjustment that 167 s of hardened fields and 
the unhardened field 167y are intermingled to expose a UV curing type adhesive selectively with 
an exposure machine, for example, and just to change the place which transfers the thin film 
transistor 164 into the state of making it having hardened, by un-hardening except it. After such 
alignment, it irradiates with the thin film transistor 164 of the position from the rear face of the 
first substrate 161 by laser, and the thin film transistor 164 is exfoliated from the first substrate 
161 using laser abrasion. An excimer laser, harmonic YAG laser, etc. are used as laser with which 
it irradiates. 

[0106]By exfoliation using this laser abrasion, the thin film transistor 164 concerning selective 
irradiation is transferred by the unhardened field 167y of the adhesives layer 167 of an opposite 
hand. About the thin film transistor 164 of the field where other laser is not irradiated, it is 1 67 s 
of fields which the portion of the corresponding adhesives layer 167 hardened, and since it is not 
irradiated with laser, it is not transferred temporarily at the holding member 165 side. Although 
laser radiation only of the one thin film transistor 164 is selectively carried out in drawing 27, in 
the field estranged by n pitch, similarly, laser radiation of the thin film transistor 164 shall be 
carried out, and it shall be transferred. By such alternative transfer, the thin film transistor 164 
is estranged rather than the time of being arranged on the first substrate 161, and is arranged on 
the holding member 165 temporarily. 

[0107]Next, the adhesives layer 167 of the unhardened field 167y is stiffened, and ** is made to 
adhere in the place which performed transfer to the holding member 165 from the first substrate 
1 61 of the alternative thin film transistor 164 temporarily, as shown in drawing 28. This hardening 
is possible by adding energies, such as heat and light. The thin film transistor 164 is in the state 
held temporarily at the adhesives layer 167 of the holding member 165, and is held certainly. 
[0108]As shown in drawing 29, the thin film transistor 164 is transferred from the holding 
member 165 to the 2nd momentary holding member 168 next temporarily. The 2nd momentary 
holding member 168 does not need to use the 2nd momentary holding member 168, when it is 
used in order to carry the thin film semiconductor layer side of the thin film transistor 164 on 
the second substrate, and the rear surface in particular of the thin film transistor 164 does not 
pose a problem. When being transferred by the 2nd momentary holding member 168 from the 
holding member 165 temporarily, 167 g of isolation grooves are formed so that it can dissociate 
by each thin film transistor 164. The pars basilaris ossis occipitalis of 167 g of isolation grooves 
has resulted to the stratum disjunctum 166. Or the stratum disjunctum 166 also separates 167 g 
of isolation grooves. 

[0109]It transfers, estranging on the second substrate by the adsorption means which transfers 
the thin film transistor 164 from the holding member 165 to the 2nd momentary holding member 
168 temporarily (drawing 30), then is not illustrated by making it exfoliate in this stratum 
disjunctum 166 (the second transfer process). This process is the same as the process shown 
by drawing 2 2 in the arraying method of the above-mentioned light emitting device. 
[01 10]Finally, as shown in drawing 31, the thin film transistor 164 is estranged and formed on the 
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second substrate 1 76, such as a glass substrate and transparent plastic boards, a gate electrode 
line, a source electrode, and a drain electrode are formed, and it connects with the sauce of the 
thin film transistor 164, and a drain. The transparent electrode film 172 and the orienting film 173 
are formed on it. the thing in which the transparent electrode film 1 75 and the orienting film 174 
were formed on the counter substrate 169 and its surface is confronted with an opposite hand, a 
liquid crystal is enclosed, and a liquid crystal panel is created. The thin film transistor 164 on the 
second substrate 1 76 functions as a controlling element of a liquid crystal. The thin film 
transistor 164 is fully estranged by two steps of magnifying transfers on the second substrate 
1 76, and transfer estranged by each of the first transfer process and the second transfer 
process is performed. In the case where the same transfer magnification is meant in the two- 
step magnifying transfer method of this embodiment, When magnifying power of the first transfer 
process and the second transfer process is made into n times and m times, compared with the 
case where it expands so much at once, only a 2-nm time can certainly reduce the number of 
times of transfer from it being 2 (n+m) =n 2 +2 nm+m 2 . Therefore, a manufacturing process also 
serves as saving of time or cost by the number of times, especially it becomes useful when 
magnifying power is large. 

[01 1 l]By the way, when manufacturing the image display device which arranged light emitting 
devices, such as a light emitting diode, to matrix form, and constituted the element, some 
devices which mount and manufacture each light emitting device on the substrate for wiring are 
known. 

[0112]Drawing 32 is a light emitting diode indicated by the specification of the patent No. 
2895566, and the drawing as a mounting configuration of a light emitting diode. This element is 
an example of the so-called light emitting diode of the flip chip manner which has the polar zone 
of a positive/negative couple in the same side side, and the leadframe 200 is constituted by the 
lead members 201 and 206 which form the electrode of the positive/negative couple which 
separated the interval and was allocated in parallel. The flat parts 203 and 208 which lay the light 
emitting chip 190 in those tip parts 202 and 207 are formed in both the lead members 201 and 
206. It inclines outside from these flat parts 203 and 208 in the side periphery side following the 
flat parts 203 and 208. and the reflection parts 204 and 209 are formed in one. Each electrode 
section of the light emitting chip 190 which is a GaN blue light chip is joined to the lead member 
206 used as the lead member 201 which serves as a negative electrode via the solder vamp 205, 
and an anode, respectively. 

[01 13]Drawing 33 shows the example of chip type LED (light emitting diode) explained in JP,9- 
293904.A. This lays LED element 213 on the insulating ceramic support member 211 in which the 
conductive layer was formed, carries out wire bonding of the electrode 214 and the electrode 
terminal 212 of LED element 213 with the wire 215, and has the structure which filled the sealing 
resin 216 and was solidified in the cavity. 

[01 14]p_rawing 34 is an example of chip type LED similarly indicated by JP,9-293904,A. The 
electrode terminal 222 of the couple is formed in the support member 221 of ceramics, and flip 
chip bonding of the electrode 224 of the couple of the surface of LED element 223 is carried out 
by the conductive wax material 225. In order to paste up LED element 223 firmly with a ceramic 
support member, the sealing resin 226 is poured into the crevice between a LED element and a 
base material. 

[01 1 5]However, when arranging such a light emitting diode to matrix form and manufacturing an 
image display device, after storing a light emitting diode in a package individually, it will be 
necessary to put in order and mount two or more light emitting diodes in array form for the 
assembly to a flat-surface type image display device etc. Since dicing of the LED tip is carried 
out for each chip of every from the state of a wafer and it is closed by the package, 
respectively, one LED tip is a size of a submillimeter angle in the state of a bare chip, and there 
is size of about several millimeters in the state where it stored in the package. As a result, the 
size of stroke matter should also become large, resolution should fall, and the highly minute and 
small image display device should be assembled easily. When a light emitting diode is a nitride 
semiconductor of a GaN system, in order to usually form a light emitting diode on a sapphire 
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substrate, the package had become thickness thicker than the thickness of a sapphire substrate. 

[0116]Then, high definition image display is made possible and the mounting method of the light 
emitting device which can moreover manufacture in a short time, and can also reduce the cost 
on a manufacturing process is explained. 

[0117]Example 1 drawing 35 is an important section sectional view showing an example of an 
image display device which devised the mounting method of the light emitting device. The image 
display device of this example is the color image display device 231 of full color correspondence, 
as shown in drawing 35, and it arranges red and the light emitting diode in which each green and 
blue luminescence is possible to matrix form as each light emitting device. 
[01 18]In the image display device 231 of this example, the wiring layers 247 and 248 beforehand 
formed by having a necessary circuit pattern are formed in the substrate principal surface 241 of 
the substrate 240 for wiring which consists of a glass substrate or a plastic plate. The wiring 
layer 248 is wiring for supplying a signal to p electrode, and the wiring layer 247 is wiring for 
supplying a signal to n electrode here. One side of these wiring layers 247 and 248 can also be 
communalized. 

[01 19]On the wiring layer 248, the state at the time of crystal growth is matched with the crystal 
growth layer 243 inverted and allocated via the p electrode 244. The crystal growth layer 243 is 
a layer grown-up from the ground growth phase 245 which inverts via the window part of a mask 
layer with selective growth, and is located in the upper part, as mentioned later. This crystal 
growth layer 243 is made from the GaN layer of the silicon dope which is the nitride 
semiconductor material which has a wurtzite type crystal structure, and presents the 6 pyramid 
shape where that sloping side was covered in respect of S (the 1 to 101st page). Since drawing 
35 is a sectional view, the section of the crystal growth layer 243 serves as inverted 
approximately equilateral triangle shape. 

[0120]The luminous region which sandwiched the active layer by the n type semiconductor layer 
and the p type semiconductor layer is formed in this crystal growth layer 243. An active layer is 
formed near the maximum outline of the inverted 6 pyramid shape. Although the bandgap energy 
of the active layer of the adjoining light emitting device differs and it has become a thing 
corresponding to red and one of the green and blue luminescent color in this example, 
respectively, other structures and sizes are almost the same. 

[012l]The 6 pyramid-shaped crystal growth layer 243 is mounted on the substrate 240 for wiring 
so that it may become upside down in the normal line direction of the substrate principal surface 
compared with the direction at the time of crystal growth. Therefore, the 6 pyramid-shaped 
bottom turns into the upper surface exactly, and the upper surface becomes the drawing side of 
light. In detail, the 6 pyramid-shaped crystal growth layer 243 is connected with the ground 
growth phase 245 via the window part of the mask layer which is used at the time of crystal 
growth and which is not illustrated, and the window part of the mask layer serves as output port 
of light as it is. 

[0122]Although the ground growth phase 245 functions as a seed layer of selective growth, it 
connects also with the crystal growth layer 243 via the window part of a mask layer, and the flat 
upper surface of the ground growth phase 245 is used also as the optical drawing side 250. 
Furthermore, the ground growth phase 245 serves as the n electrode 249 which functions also 
as some wiring by the side of n electrode, and consists of metal layers, and a current route 
between the crystal growth layers 243. Since the crystal growth layer 243 is a layer grown-up 
more greatly than the n electrode 249, it forms the vamp 246 of the lower part of the n 
electrode 249, and he is trying to double the crystal growth layer 243 and height, although the n 
electrode 249 is located in the lower part of the ground growth phase 245 by inversion of a light 
emitting device. The vamp 246 is a terminal area formed using a plating process etc., the vamp of 
Cu, nickel, etc. is formed in a height of about 10 microns by electrolysis or no electrolyzing, and, 
as for the surface, about 0.1 -micron Au plating is performed for antioxidizing. The lower part of 
the vamp 246 is connected to the wiring layer 247 allocated on the substrate principal surface 
241 at the time of mounting. 

[0123]It fills up with the circumference of the vamp 246, the circumference of the wiring layers 
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247 and 248, and the adhesives layer 242 that consist of adhesives, such as heat-curing 
adhesives and UV cure adhesive, in the image display device of this example [ cavity part / the ] 
although a cavity part is further formed in the circumference of the crystal growth layer 243 on 
the function of an element. 

[0124]Drawing 36 is a figure showing each light emitting diode mounted in the image display 
device of this example, (A) is a sectional view of an element, and (B) is a plan of an element. In 
the image display device shown in drawing 35, since two or more light emitting diodes arranged 
invert, respectively and are mounted, with the thing of drawing 36, it becomes upside down in the 
normal line direction of the substrate principal surface. 

[01 25]If the light emitting diode shown in drawing 36 here is explained, for example, it differs in 
the substrate 240 for wiring, a selective growth method will be used for forming the crystal 
growth layer 243 of 6 pyramid shape or hexagonal block form shape on the ground growth phase 
245 preferably using substrates for growth, such as a sapphire substrate. When forming the 
crystal growth layer 243 with selective growth, for example, the crystal growth layer 243 inclined 
to the substrate principal surface, it presents structure with inclination crystal faces, such as S 
side, easily. Especially S side is a stable side seen when selective growth is carried out on C+ 
side, is a field which is comparatively easy to acquire, and is a field in the indices of crystal plane 
of a hexagonal system (1,-1,0, 1). About this S side, when a crystal layer is constituted from a 
gallium nitride system compound semiconductor, the Bond number in S side will become [ most ]. 
Therefore, a V/III ratio will go up effectually and it is advantageous to the crystalline 
improvement in a laminated structure. If it grows up to be a different direction from a substrate, 
since the rearrangement extended upwards from the substrate will bend, it becomes 
advantageous also to reduction of a defect. 

[01 2 6] Although the crystal growth layer 243 should just be a material layer which can form the 
luminous region which consists of the 1st conductivity type layer, the active layer 251, and the 
2nd conductivity type layer 252 and is not limited in particular, it is preferred here to have a 
wurtzite type crystal structure also in it. As such a crystal layer, for example An III fellows 
system compound semiconductor and a BeMgZnCdS system compound semiconductor, Can use 
a BeMgZnCdO system compound semiconductor and A gallium nitride (GaN) system compound 
semiconductor. An alumimium nitride (AIN) system compound semiconductor, an indium nitride 
(InN) system compound semiconductor. An indium nitride gallium (InGaN) system compound 
semiconductor and a gallium-aluminum-nitride (AIGaN) system compound semiconductor can be 
formed preferably, and nitride semiconductors, such as a gallium nitride system compound 
semiconductor, are especially preferred. In this invention, only a mix crystal does not point out 
the nitride semiconductor [ of 2 yuan ] of only a mix crystal of 3 yuan, but InGaN, AIGaN, GaN, 
etc. not necessarily, for example in InGaN. Even if a little aluminum in the range to which an 
operation of InGaN is not changed, and other impurities are included, it cannot be 
overemphasized that it is the range of this invention. 

[0127]As a selective growth method of this crystal layer, various vapor phase growth can be 
mentioned, for example, vapor phase growth, such as organic metallic compound vapor phase 
growth (the MOCVD (MOVPE) method) and molecular beam epitaxy method (MBE technique), 
hydride vapor phase growth (the HVPE method), etc. can be used. According to the MOCVD 
method, a good crystalline thing is promptly obtained also in it. In the MOCVD method, as Ga 
sauce, TMG (trimethylgallium), As TEG (triethylgallium) and aluminum sauce, as TMA 
(trimethylaluminum), TEA (triethylaluminum), and In sauce, Many trialkyl metallic compounds, 
such as TMI (trimethylindium) and TEI (triethylindium), are used, and gas, such as ammonia and 
hydrazine, is used as a nitrogen source. If it is Si as impurity sauce, it is silane gas and 
germanium, it is germane gas and Mg and it is Cp2Mg (magnesium cyclopentadienyl) and Zn, gas, 
such as DEZ (diethyl zinc), will be used. In the MOCVD method, an InAIGaN system compound 
semiconductor can be grown epitaxially by supplying these gases to the surface of the substrate 
heated for example, more than 600 degreeC, and decomposing gas. 

[0128]Selective growth is possible also for forming a thin mask layer, carrying out the opening of 
the mask layer selectively, and forming window region on the ground growth phase 245, as a 
concrete selective growth method. A silicon oxide layer or a silicon nitride layer can constitute a 
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mask layer. Although window region is an opening formed in a mask layer, for example, can be 
made into a hexagon, it can be made various shape, such as other shape, for example, a circle 
configuration, the shape of a square, triangular shape, rectangular shape, a rhombus, elliptical, 
and such deformed geometry. In the selective growth from the window region of a mask layer, 
since crystal growth goes to a transverse direction, the advantage which suppresses penetration 
dislocation is also produced. 

[0129]Let the active layer 251 be the structure which extended in the field parallel to the sloping 
crystal face, and was inserted into the 1st conductive layer and the 2nd conductive layer 252 in 
the light emitting diode used for the image display device of this invention. Although the active 
layer 252 is formed in the crystal growth layer 243. it contains, in case [ both ] the inside of a 
crystal growth layer and the surface form, the case where a semiconductor layer is laminated to 
the crystal growth layer 243 as being formed in the crystal growth layer 243, and. 
[0130]The 1st conductivity type is a cladding layer of a p type or a n type, and the 2nd 
conductivity type is the opposite conductivity type. For example, in the case where the gallium 
nitride system compound semiconductor layer of a silicon dope constitutes, a crystal growth 
layer. The gallium nitride system compound semiconductor layer of a silicon dope constitutes a n 
type clad layer, An InGaN layer can be formed as the active layer 251 on it. the gallium nitride 
system compound semiconductor layer of a magnesium dope can be further formed as a p type 
clad layer on it, and double hetero structure can be taken. It is also possible to consider it as the 
structure which sandwiches the InGaN layer which is the active layer 251 in an AIGaN layer. The 
active layer 251 may form quantum well structures, such as single quantum well (SQW) 
structure, double quantum well (DQW) structure, and multiplex quantum well (MOW) structure, 
although constituting from a single bulk active layer is also possible. A barrier layer is used 
together by quantum well structure if needed for separation of a quantum well. Especially when 
the active layer 251 is made into an InGaN layer, it becomes the structure which a 
manufacturing process top also tends to manufacture, and the luminescent characteristic of an 
element can be improved. Furthermore, moreover, crystallinity also becomes good that it is easy 
to crystallize, and this InGaN layer can raise luminous efficiency especially by the growth on S 
side which is the structure from which a nitrogen atom cannot be desorbed easily. 
[0131]Although the p electrode 244 formed on the crystal growth layer 243 is an electrode for 
pouring current into the active layer 251, The surface of the inclination crystal face which has 
the sloping crystal face in this example is covered. Since the light emitting diode element itself 
inverts eventually, the p electrode 244 can function also as a reflection film opened upward, and 
improvement in optical drawing efficiency can be aimed at from the structure which the light 
emitting diode element itself inverts. 

[01 32]In the image display device of this example, with the time of crystal growth, each light 
emitting diode element inverts and is allocated on the substrate 240 for wiring. At this time, the 
upper surface of the flat ground growth phase 245 can function as the optical drawing side 250 
of the light from the active layer 251 of the crystal growth layer 243, the function as a reflection 
film of the p electrode 244 can also be helped, and optical drawing efficiency can be made high. 
Although the crystal growth layer 243 has the 6 pyramid shape by selective growth, The vamp 
246 is allocated in the n electrode 249 side, and the ground growth phase 245 for every element 
which functions as the optical drawing side 250 of the generated light can be maintained at the 
horizontally same almost flat-tapped namely, height, The problem that the crystal growth layer 
243 etc. incline by furthermore hardening the circumference with the adhesives 242 can also be 
prevented beforehand. 

[0133]Since each light emitting diode element is mounted after element completion, it is made 
not to mount the element which has a defect, for example, and the yield improves to the whole 
image display device. By the vamp 246, an element becomes the structure where the electrode 
of the positive/negative couple was brought together in the substrate 240 side for wiring, and an 
electrode does not reduce the area for optical drawing. A high definition colored presentation is 
possible for the image display device of this example from this point, and the manufacturing 
process top has also become what incorporated the advantage of selective growth skillfully. 
[0134]In the image display device of this example, the n electrode 249, the vamp 246, etc. may 
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be good also as common between the adjoining diodes, and the ground growth phase 245 may be 
a structure common and non-separating between the adjoining elements. Although it 
presupposed that an image display device is a colored presentation in this example, they may be 
a device of 2 color specification, and an image display device concerning the combination of the 
luminescent color other than RGB. It is also possible to allot the selection transistor for driving 
each diode, etc. on the substrate 240 for wiring. 

[01 35] Although the element was explained as a light emitting device in this example, Without 
being limited to this, the element inverted on a substrate may constitute the element mounting 
board which may be a transistor and other semiconductor devices and allotted such an element, 
and may complete an image display device and other semiconductor devices at a next process. 
[0136]The example of two examples is a device of structure using the light emitting diode of the 
structure where the image display devices of Example 1 differ. As the image display device of 
this example is shown in drawing 37, the wiring layers 268 and 269 are formed on the substrate 
principal surface 261 of the substrate 260 for wiring. On these wiring layers 268 and 269, the 
vamps 266 and 267 are formed, respectively, and the crystal growth layer 263 is connected to 
the vamp 266 and 267 upper part via the p electrode 264 and the n electrode 265. The crystal 
growth layer 263 is approximately plate-like, and the active layer which is not illustrated has 
extended, After forming so that the p electrode 264 and the n electrode 265 may electrically be 
connected to the 1st conductive layer that sandwiches an active layer, and the 2nd conductive 
layer, it inverts and the p electrode 264 and the n electrode 265 which are located in the 
undersurface of the crystal growth layer 263 connect with the upper part of the vamps 266 and 
267. The circumference of the vamps 266 and 267 is filled up with the adhesives layer 262 which 
consists of adhesives, such as heat-curing adhesives and (JV cure adhesive, like Example 1. 
[0137]In the image display device of this example, the p electrode 264 and the n electrode 265 
are connected to the vamps 266 and 267, The crystal growth layer 263 which generates light can 
be maintained at the horizontally same height, and the problem that the crystal growth layer 263 
etc. incline by hardening the circumference in the adhesives layer 262 further can also be 
prevented beforehand. Since each light emitting diode element is mounted after element 
completion, it is made not to mount the element which has a defect, for example, and the yield 
improves to the whole image display device. By the vamps 266 and 267, an element becomes the 
structure where the electrode of the positive/negative couple was brought together in the 
substrate 260 side for wiring, and an electrode does not reduce the area for optical drawing. A 
high definition colored presentation is possible for the image display device of this point to this 
example. 

[0138]The example of three examples is an example of the manufacturing method of the image 
display device of Example 1, and it is explained to the process order, referring to drawing 38 
thru/or drawing 46. 

[0139]As shown in drawing 38, the substrate 270 for growth which consists of a sapphire 
substrate which makes C side the principal surface is used, The ground growth phase 271 which 
consists of a buffer layer of low temperature and an elevated temperature, etc. is formed on the 
substrate 270 for growth, the mask layer which covers the ground growth phase 271 and 
consists of silicon oxide or a nitride is formed, and window region is formed in the mask layer 
corresponding to the field which carries out crystal growth. Subsequently, the crystal growth 
layer 272 of the 6 pyramid shape where the side inclined covered in respect of S is obtained 
from the crystal growth by the selective growth from window region, The 1st conductive layer 
that is not illustrated in this crystal growth layer 272, an active layer, and the 2nd conductive 
layer are formed, The p electrode 273 is constituted by multilevel-metal films, such as 
nickel/Pt/Au, and the n electrode 274 is formed in the portion which carried out the opening of 
the mask layer with multilevel-metal films, such as Ti/aluminum/Pt/Au. Although the p electrode 
273 is formed by vacuum evaporation, the n electrode 274 of another side is formed using 
techniques, such as a lift off. 

[0140]Thus, after forming the p electrode 273 and the n electrode 274, the ground growth phase 
271 on the substrate 270 for growth is separated for every element. Reactive ion etching is used 
for separation for every element of this. When it illustrates about the chip size of each element, 
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the element itself is the size for example, about a 20-micron angle, but the pitch of a chip will be 
about 25 microns. 

[014l]Next, the regist layer 275 is formed all over the substrate 270 for growth, and thickness of 
the regist layer 275 at this time is made comparable as the height of the vertex part of the p 
electrode 273. Subsequently, the opening of the field corresponding to said n electrode 274 of 
the regist layer 275 is carried out, the opening 276 is formed in the regist layer 275 concerned, 
and said n electrode 274 is made to face a pars basilaris ossis occipitalis, as shown in drawing 
39. 

[0142]The vamp 277 is formed in the opening 276 of the regist layer 275 using a plating process 
etc. Namely, this vamp 277 is a terminal area formed using a plating process etc., the vamp of 
Cu, nickel, etc. is formed in a height of about 10 microns by electrolysis or no electrolyzing, and, 
as for that surface, about 0.1 -micron Au plating is performed for antioxidizing. As shown in 
drawing 40 after formation of the plated bumps 277, the regist layer 275 is removed. 
[0143]That by which the transfer material 278 was applied on the substrate 280 for transfer 
constituted with a glass substrate etc. is prepared, and the substrate 270 for growth in which 
the previous vamp 277 was formed is made to counter the substrate 280 for transfer, as shown 
in drawing 41 after removal of the regist layer 275. The transfer material 278 is an adhesive 
material etc. and its material with absorption low to the wavelength of the laser beam irradiated 
by the next is preferred here. This is because the ablation by a laser beam is low and the 
accuracy of position of the separated light emitting device becomes good. In the place which the 
principal surfaces of the substrate 270 for growth and the substrate 280 for transfer were made 
to counter, it irradiates with laser beams, such as a KrF excimer laser or a 3 double-wave YAG 
laser, from the rear face of the substrate 270 for growth, i.e., the rear face of a light emitting 
device. By the exposure of this laser beam, it is generated in the interface of the ground growth 
phase 271 and the substrate 270 for growth by nitrogen, and a light emitting diode is divided into 
it the whole element. 

[0144]Each light emitting diode separated by the exposure of this laser beam is held temporarily 
at the substrate 280 for transfer, being buried by the transfer material 278 as shown in drawing 
42. At this time, Ga layer 281 has adhered to the upper surface of the ground growth phase 271 
which is the field where the substrate 270 for growth separated exactly. Since the upper surface 
of this ground growth phase 271 turns into an optical drawing side, it is necessary to remove Ga 
layer 281, and etching etc. are performed. Although any may be sufficient as this etching at an 
alkali system or an acid system, an etching reagent is selected so that the adhesion strength of 
the transfer material 278 may not fall. 

[0145]Since a rule target makes the monochromatic light emitting device of RGB arrange and an 
image display device is constituted, as shown in drawing 43, it takes out a light emitting device 
from the substrate 280 for transfer selectively according to the electrode pitch of the substrate 
for wiring. It is based on a premise that it has a monochromatic luminous wavelength with same 
light emitting diode with which this was held on the substrate of the substrate 280 for transfer, 
and in order to mount the element of a different luminous wavelength, two or more substrates 
280 for transfer are used, for example. In this example, the adsorption head 282 is used for 
extraction of an alternative light emitting device. The suction hole 283 is formed in the tip part 
284 of the adsorption head 282. and the pitch has become it at the tip part 284 with what met 
the electrode pitch of the substrate for wiring. The tip part 284 of the adsorption head 282 is 
made flat around the suction hole 283, and is adsorbed in the upper surface of the ground 
growth phase 271 which becomes the flat portion with the optical drawing side of a light emitting 
device. Although it is also possible to do this adsorption work for each element of every, like this 
example, two or more light emitting devices can be made to adsorb simultaneously according to 
the electrode pitch of the substrate for wiring, a manufacturing process is simplified by using this 
example, and a manufacturing cost can be reduced. 

[0146]As shown in drawing, 44, two or more light emitting devices corresponding to the electrode 
pitch of the substrate for wiring are carried till the place of the substrate 290 for wiring, and 
each element pastes them up to the substrate principal surface from a direction vertical to the 
principal surface of this board 290 for wiring. The wiring layers 291 and 292 are beforehand 
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formed in the principal surface of the substrate 290 for wiring, and after the adsorption head 282 
sticks each element to the principal surface of the substrate 290 for wiring by pressure, if it 
opens, temporary adhesion of each light emitting device will be carried out to the substrate 290 
for wiring. The adhesives 293 are applied to the principal surface of the substrate 290 for wiring, 
and it contributes to holding each element in the principal surface of the substrate 290 for 
wiring. The adhesives 293 are thermosetting adhesive and U V cure adhesive here. 
[0147]If conveyance to the principal surface of such a substrate 290 for wiring is performed 
about each trichromatic element, it will be in the state which shows in drawing 45. Wavelength 
shall differ in the light in which the element which adjoins at this time emits light. Each element 
is certainly mounted, while it had been horizontally maintained to the substrate principal surface 
using the vamp 277. 

[0148]Subsequently, the pressurizing head 295 is forced from the upper surface of the ground 
growth phase 271 which is an optical drawing side of each element, and the adhesives 293 are 
stiffened. It is desirable to irradiate with ultraviolet rays from the rear-face side of the substrate 
290 for wiring, pressurizing [ can consider it as the heat pressing head heated by pulse heat as 
the pressurizing head 295 when the adhesives 293 are thermosetting adhesive, and ], in being UV 
cure adhesive. Or the pressurizing head 295 is constituted from light transmission materials, 
such as glass and silica glass, and it can irradiate with ultraviolet rays from the upper part. 
[0149]In the manufacturing method of the image display device of this example, since it is 
collectively mounted in the principal surface of the substrate 290 for wiring by two or more light 
emitting devices doubled with the electrode pitch of the substrate 290 for wiring, while being able 
to reduce the manufacturing cost, manufacture in a short time is possible. Without inclining by 
certainly mounting each element horizontally using the vamp 277, From the margin for alignment 
coming to be small, a light emitting device can be arranged with high precision, and positive 
electric wiring and maximization of optical drawing efficiency can also be attained using the vamp 
277. 

[0150]In the state where it is held at the substrate 280 for transfer, a light emitting device can 
be inspected, a poor element is removed at an early stage, and the yield can be improved. A Ga 
layer can be removed before mounting to the substrate 290 for wiring, and a problem which 
damages the substrate 290 for wiring by etching can also be avoided. 

[0151]The example of four examples is an example which forms a light emitting device according 
to the electrode pitch of the substrate for wiring, and is mounted in the substrate for direct 
wiring, as shown in drawing 47 and drawing 48. 

[0152]As shown in drawing 47, on the substrate 305 for growth, the light emitting device is 
formed according to the electrode pitch of the substrate for wiring. The 6 pyramid-like crystal 
growth layer 312 is formed on the ground growth phase 31 1 like the example of the above- 
mentioned [ a light emitting device ], the p electrode 313 is formed on the crystal growth layer 
312, the n electrode 314 is further formed on the ground growth phase 31 1, and the vamp 315 
for making the p electrode 313 and height comparable is formed. On the substrate 305 for 
growth, two or more light emitting devices are formed, and the interval has become a thing 
corresponding to the pitch of the electrode layers 303 and 302 of the substrate 301 for wiring. 
[0153]By making the substrate 305 for growth with which the light emitting device was formed 
counter with the substrate 301 for wiring, and irradiating with laser beams, such as a KrF 
excimer laser or a 3 double-wave YAG laser, from the rear face of the substrate 305 for growth. 
It is generated by nitrogen in the interface of the ground growth phase 311 and the substrate 
305 for growth, and it dissociates the whole element and a light emitting device is held at the 
substrate 301 for wiring. 

[0154]Drawing 48 shows the state where the light emitting device was held at the substrate 301 
for wiring, and mounts also about the light emitting device of other wavelength henceforth, and 
an image display device is completed by stiffening the adhesives 307. Since Ga layer 316 is 
formed in the upper surface of the ground growth phase 31 1 at this time, in the case where the 
adhesives layer 307 is an ultraviolet curing type, it irradiates with ultraviolet rays from the rear- 
face side of the substrate 301 for wiring. In the case where the adhesives layer 307 is a heat- 
hardened type, the curing process in the same conditions as Example 3 may be sufficient. By 
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removing Ga layer 316, after the adhesives layer 307 hardens, the damage to the substrate 301 
for wiring can be reduced remarkably. 

[0155]The example of five examples is an example which irradiates with a laser beam selectively 
according to the electrode pitch of the substrate for wiring, and mounts a light emitting device in 
the substrate for direct wiring, as shown in drawing 49. 

[0156]As shown in drawing 49, on the substrate 328 for growth, two or more light emitting 
devices are formed, The 6 pyramid-like crystal growth layer 324 is formed on the ground growth 
phase 327 like the example of the above-mentioned [ a light emitting device ], the p electrode 
326 is formed on the crystal growth layer 324, n electrode is further formed on the ground 
growth phase 327, and the vamp 325 for making the p electrode 326 and height comparable is 
formed. 

[0157]On the other hand, the electrode layers 321 and 322 are formed in the principal surface of 
the substrate 320 for wiring in the necessary pitch, and where the substrate 328 for growth and 
the substrate 320 for wiring countered and are held, a laser beam is irradiated according to the 
electrode pitch of the substrate for wiring. Although it is generated in the interface of the ground 
growth phase 327 and the substrate 328 for growth by nitrogen, a light emitting device is divided 
into it the whole element and it is held at the substrate 320 for wiring by irradiating with laser 
beams, such as a KrF excimer laser or a 3 double-wave YAG laser, from the rear face of the 
substrate 328 for growth, Since the exposure of a laser beam is the alternative thing doubled 
with the electrode pitch, all the light emitting devices on the substrate 328 for growth do not 
dissociate, and only the monochromatic element doubled with the electrode pitch of the 
substrate for wiring is transferred certainly. An image display device is completed by repeating 
this process to the element of other wavelength. A laser beam has the method of scanning a 
single beam, and the method of moving the substrate for growth, and the substrate for wiring by 
a single beam. 

[0158]The example of six examples is an example mounted twice using the substrate for 
transfer, and it explains this example, referring to drawing 50 thru/or drawing 54. 
[0159]As shown in drawing 50, so that a light emitting device may be constituted on the 
substrate 336 for growth, The 6 pyramid-like crystal growth layer 333 is formed on the ground 
growth phase 332, the p electrode 334 is formed on the crystal growth layer 333, n electrode is 
further formed on the ground growth phase 332, and the vamp 335 for making the p electrode 
334 and height comparable is formed. On the substrate 336 for growth, the light emitting device 
is estranged according to the electrode pitch of the substrate for wiring. This substrate 336 for 
growth is held so that it may counter with the substrate 330 for transfer, it is irradiating with a 
laser beam from the rear face of the substrate 336 for growth, and dissociates the whole 
element, and a light emitting device is transferred by the substrate 330 for transfer. The transfer 
material 331 which becomes the substrate 330 for transfer from silicone resin etc. at this time is 
formed, and a light emitting device is held for every element by this transfer material 331. 
[0160]Next, as shown in drawing 51, it is held by removal of a Ga layer in the form where an 
optical drawing side becomes the substrate 330 for transfer with the outside, and as further 
shown in drawing 52, the 2nd substrate 341 for transfer with which the transfer material 340 was 
applied to the upper surface is pasted together. In this case, the transfer material 340 is for 
example, an ultraviolet curing type adhesive material, and the 2nd substrate 341 for transfer is 
glass or silica glass. 

[0161]Next, as shown in drawing 53 by the first substrate 330 for transfer being removed, a light 
emitting device is transferred by the 2nd substrate 341 for transfer. 

[0162]And as shown in drawing 54, a laser beam is irradiated by the principal surface of the 
substrate 342 for wiring according to the electrode pitch of the substrate for wiring which the 
2nd substrate 341 for transfer and substrate 342 for wiring countered, and was held in the place 
in which the electrode layers 343 and 344 are formed in the necessary pitch. By irradiating with 
a laser beam from the rear face of the substrate 328 for growth, a light emitting device is 
separated by the ablation of the transfer material 340 the whole element, and it is held at the 
substrate 342 for wiring. Since the exposure of a laser beam is the alternative thing doubled with 
the electrode pitch, all the light emitting devices on the substrate 328 for growth do not 
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separate this transfer, and only the monochromatic element doubled with the electrode pitch of 
the substrate for wiring is transferred certainly. To the element of other wavelength, repeatedly, 
the adhesives 345 on the substrate 342 for wiring are stiffened, and an image display device 
completes this process. When the residue of the ablation of the transfer material 340 has 
adhered to the light emitting device rear face, the process of washing or polish is added. 
[0163]As the example of seven examples is a modification of Example 6 and it is shown in 
drawing 55, the 6 pyramid-like crystal growth layer 354 is formed on the ground growth phase 
353, and the vamp 355 for making p electrode and height comparable is formed in the transfer 
material 351 on the 2nd substrate 350 for transfer so that a light emitting device may be 
constituted, but. On the 2nd substrate 350 for transfer, the light emitting device is not estranged 
according to the electrode pitch of the substrate for wiring, is on manufacture and is allotted in 
the expedient pitch. In other processes, it is substantially [ as Example 6 ] the same. 
[0164]Subsequently, as shown in drawing 56, a light emitting device is separated from the rear 
face of the 2nd substrate 350 for transfer by the ablation of the transfer material 351 the whole 
element by irradiating with a laser beam selectively, and it is held at the substrate 360 for wiring 
which has the wiring layers 362 and 363. Since the exposure of a laser beam is the alternative 
thing doubled with the electrode pitch, all light emitting devices do not separate this transfer at 
once, and only the monochromatic element doubled with the electrode pitch of the substrate for 
wiring is transferred certainly. To the element of other wavelength, repeatedly, the adhesives 361 
on the substrate 360 for wiring are stiffened, and an image display device completes this 
process. When the residue of the ablation of the transfer material 351 has adhered to the light 
emitting device rear face, the process of washing or polish is added. 

[0165]The example of eight examples is an example of the image display device which divided n 
electrode wiring and p electrode wiring up and down, and formed them about the crystal growth 
layer. As shown in drawing 57, the image display device of this example in the form which the p 
electrode wiring 372 is formed on the substrate principal surface 371 of the substrate 370 for 
wiring, and is connected to the upper bed of the p electrode wiring 372. The crystal growth layer 
374 which has the inclination crystal face where 6 pyramid shape inclined is embedded in the 
adhesives layer 373 of the circumference, and is supported. The 1st conductive layer that is not 
illustrated, an active layer, and the 2nd conductive layer are formed in the crystal growth layer 
374, and this crystal growth layer 374 is supported by the adhesives layer 373 in the inverted 
form with the time of crystal growth. The p electrode 375 is formed in the field parallel to the 
inclination crystal face of the crystal growth layer 374, and to the crystal growth layer 374 up 
side. In [ the plate-like ground growth phase 376 used at the time of crystal growth exists and 
the upper surface side of this ground growth phase 376 is made into the optical extraction side 
377, and ] the optical extraction side 377 of this ground growth phase 376, The n electrode 
wiring 378 is formed in the corner of the ground growth phase 376 which does not lap in the 
normal line direction of the substrate principal surface 371, and the laminating section of the 1st 
conductive layer used as a luminous region, an active layer, and the 2nd conductive layer is 
electrically connected to it. After the adhesives layer 373 which a part of this n electrode wiring 
378 has extended also on said adhesives layer 373, for example, consists of resin layers hardens, 
the n electrode wiring 378 is formed in a necessary pattern. The n electrode wiring 378 is 
covered with the protective layer 379 which consists of resin layers, such as polyimide. 
[01 66]In the image display device of this example, since the n electrode wiring 378 at least is 
located in the optical extraction side 377 side of the ground growth phase 376 unlike the light 
emitting device in which the both sides of p electrode and n electrode exist in the crystal growth 
side side, only the part of wiring can make the chip size of a light emitting device small. Since 
the n electrode wiring 378 and the p electrode wiring 372 will be divided up and down, will be 
formed about the crystal growth layer 374 and will separate in three dimensions, connecting too 
hastily is lost and it becomes possible to form wiring width widely. Therefore, formation of wiring 
can also be performed easily. 

[0167]Although the above-mentioned example explained the vamp as what made the coat of Au 
Cu and nickel, it may be connection by a solder bump. The vamp on the electrode of a light 
emitting device can be formed by a solder plate or solder vacuum evaporation, can use flux 
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instead of the adhesives held at the substrate for wiring, and can apply it to the substrate for 
wiring beforehand. A light emitting device is held on the substrate for wiring by the adhesiveness 
of the flux. If the light emitting device of three colors is exfoliated and transferred, a reflow of 
the substrate for wiring may be carried out collectively, and a light emitting device may be 
connected with the substrate for wiring. Since the substrate for wiring will be put into a reflow 
furnace at this time, a glass substrate is used. After connection performs flux washing, puts in a 
sealing agent between a chip and the substrate for wiring, and stiffens a sealing agent. Since in 
the connection using solder connection resistance turns into low resistance, the alignment 
accuracy of a light emitting device is improved by the self-alignment at the time of solder 
melting and a picture element pitch comes to be in agreement with the patterning accuracy of a 
wiring electrode, a picture element pitch becomes fixed and an image display device will become 
high definition. When fixing a light emitting device, the lighting inspection of a light emitting 
device is conducted before pouring of a sealing agent, and when a defect occurs, it fixes by 
fusing a solder bump by the local heating of the light emitting device. 

[0168]The image display device should just be a display (display device) using light emitting 
devices, such as a light emitting diode (LED) and a semiconductor laser, on this invention. In 
illustration from the thing of the structure where a light emitting device is arranged on the 
substrate for wiring, and is included in other electronic equipment, The monitor of the electronic 
equipment of a television receiver, a video recovery device, a computer, etc., In the thing of 
comparatively small size, they may be monitoring screens, such as automobile loading type 
guiding means, a cellular phone, a Personal Digital Assistant, a recording device, and a monitoring 
instrument, etc., including the monitor of the output unit of a game machine machine, an 
electronic household appliance, etc., etc. 
[0169] 

[Effect of the Invention]As mentioned above, according to the image display device of this 
invention, it excels in various characteristics, such as resolution, image quality, luminous 
efficiency, and big-screen-izing is easy, and the image display device which can also realize 
reduction of a manufacturing cost can be obtained. Especially, since a light emitting device is the 
detailed size which the occupation area of the element of a piece was made above 25- 
micrometer 2 below as for 10000-micrometer 2 according to the image display device of this 
invention, Since it mounts to the substrate for wiring after completing each light emitting device 
so that it is possible to allocate the light emitting device itself in the substrate for wiring with 
high density, the yield is good, and even when big-screen-izing, the strict process control of the 
micron order covering the whole screen becomes unnecessary. 

[01 70]According to the manufacturing method of the image display device of this invention, while 
allocating the light emitting device itself in the substrate for wiring with high density transfers a 
minute element by realizing easily and utilizing the substrate for maintenance, and an energy 
beam temporarily, it can mount in the necessary position of the substrate for wiring. 
[0171]On the other hand, according to the arraying method of the element of this invention, and 
the manufacturing method of an image forming device, when an element is made to hold to a 
holding member temporarily, distance between elements is enlarged and it already becomes 
possible to provide the electrode pad of size, etc. comparatively using the spreading interval. 
Since wiring using an electrode pad with these big comparison size is performed, even if it is 
when the size of a final device is remarkable and big as compared with element size, wiring can 
be formed easily. 

[01 72] According to the arraying method of the element of this invention, and the manufacturing 
method of an image forming device. Handling becomes easy, in being able to extend an electrode 
pad to a large field compared with an element and advancing transfer by the second following 
transfer process by an adsorbing jig, while being covered with the adhesives layer which the 
circumference of the light emitting device hardened and being able to form an electrode pad with 
sufficient accuracy by flattening. In transfer to the momentary holding member of a light emitting 
diode, GaN system material can exfoliate comparatively easily using decomposing into metaled 
Ga and nitrogen by an interface with sapphire. 
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[0173]In the case where the same transfer magnification is meant according to the arraying 
method of the element of this invention, and the manufacturing method of an image forming 
device, When magnifying power of the first transfer process and the second transfer process is 
made into n times and m times, compared with the case where it expands so much at once, only 
a 2-nm time can certainly reduce the number of times of transfer from it being 2 (n+m) =n 2 +2 
nm+m 2 . Therefore, a manufacturing process also serves as saving of time or cost by the number 
of times, especially it becomes useful when magnifying power is large. 
[01 74]In the image display device of this invention which each light emitting diode element 
inverts with the time of crystal growth, and is allocated on the substrate for wiring, the upper 
surface of a flat ground growth phase can function as an optical drawing side of light, the 
function as a reflection film of p electrode can also be helped, and optical drawing efficiency can 
be made high. Although a crystal growth layer has for example, 6 pyramid shape with selective 
growth. The vamp is allocated in the n electrode side, the ground growth phase and crystal 
growth layer for every element can be maintained at the horizontally same height, and the 
problem that a crystal growth layer etc. incline by hardening the circumference with adhesives 
further can also be prevented beforehand. 

[0175]Since each light emitting diode element is mounted after element completion, it is made 
not to mount the element which has a defect, for example, and the yield improves to the whole 
image display device. By a vamp, an element becomes the structure where the electrode of the 
positive/negative couple was brought together in the substrate side for wiring, and an electrode 
does not reduce the area for optical drawing. A high definition colored presentation is possible 
for the image display device of this example from this point, and the manufacturing process top 
has also become what incorporated the advantage of selective growth skillfully. 
[0176]In the manufacturing method of the image display device of this example, since it is 
collectively mounted in the principal surface of the substrate for wiring by two or more light 
emitting devices doubled with the electrode pitch of the substrate for wiring, while being able to 
reduce the manufacturing cost, manufacture in a short time is possible. Without inclining by 
certainly mounting each element horizontally using a vamp, From the margin for alignment 
coming to be small, a light emitting device can be arranged with high precision, and positive 
electric wiring and maximization of optical drawing efficiency can also be attained using a vamp. 
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* NOTICES * 

JPO and 1NPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1]It is a layout pattern of the important section of the image display device which is the 
1st example of this invention. 

[Drawing 2]It is a layout pattern of the important section of the image display device which is the 
2nd example of this invention. 

[Drawing 3]It is a circuit diagram of the image display device which is the 2nd example of this 
invention. 

[Drawing 4]It is process drawing showing the formation process of the crystal layer in the 
manufacturing method of the image display device which is the 3rd example of this invention. 
[Drawing 5]It is process drawing showing the formation process of the isolation groove in the 
manufacturing method of the image display device which is the 3rd example of this invention. 
[Drawing 6]It is process drawing showing the sticking-by-pressure process of the substrate for 
maintenance temporarily in the manufacturing method of the image display device which is the 
3rd example of this invention. 

[Drawing 7]lt is process drawing showing the irradiation process of the energy beam in the 
manufacturing method of the image display device which is the 3rd example of this invention. 
[Drawing 8]lt is process drawing showing the peeling process of the substrate for element 
formation in the manufacturing method of the image display device which is the 3rd example of 
this invention. 

[Drawing 9]It is process drawing showing the adsorption process of the light emitting device in 
the manufacturing method of the image display device which is the 3rd example of this invention. 

[Drawing lOjIt is process drawing showing the partition process of the light emitting device in the 
manufacturing method of the image display device which is the 3rd example of this invention. 
[Drawing 1 1]It is process drawing showing the state in front of mounting of the light emitting 
device in the manufacturing method of the image display device which is the 3rd example of this 
invention. 

[Drawing 12]It is process drawing showing the state after mounting of the light emitting device in 
the manufacturing method of the image display device which is the 3rd example of this invention. 

[Drawing 13]It is a mimetic diagram showing the arraying method of the element of the 
embodiment of this invention. 

[Drawing 14]It is a mimetic diagram showing the arraying method of other elements of the 
embodiment of this invention. 

[Drawing 1 5]lt is a mimetic diagram showing the infanticide transfer in the arraying method of the 
element of the embodiment of this invention. 

[Drawing 1 6]It is an outline perspective view showing the resin formation chip in the arraying 
method of the element of the embodiment of this invention. 

[Drawing 1 7]It is an outline top view showing the resin formation chip in the arraying method of 
the element of the embodiment of this invention. 

[Drawing 1 8]It is a figure showing the example of the light emitting device used for the arraying 
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method of the element of the embodiment of this invention, and they are the (a) sectional view 
and the (b) top view. 

[Drawing 1 9] It is a process sectional view of the first transfer process in the arraying method of 
the light emitting device of the embodiment of this invention. 

[Drawing 20]lt is a process sectional view of the electrode pad formation process in the arraying 

method of the light emitting device of the embodiment of this invention. 

[Drawing 21]It is a process sectional view of other electrode pad formation processes in the 

arraying method of the light emitting device of the embodiment of this invention. 

[Drawing 22jlt is a process sectional view of the adsorpti on process in the arraying method of 

the light emitting device of the embodiment of this invention. 

[Drawing 23]It is a process sectional view of the second transfer process in the arraying method 
of the light emitting device of the embodiment of this invention. 

[Drawing 24]lt is a process sectional view of the formation process of the insulating layer in the 
arraying method of the light emitting device of the embodiment of this invention. 
[Drawing 25]It is a process sectional view of the wiring formation process in the arraying method 
of the light emitting device of the embodiment of this invention. 

[Drawing 26]It is a process sectional view of the formation process of the thin film transistor in 
the arraying method of the liquid crystal controlling element of the embodiment of this invention. 
[Drawing 27]It is a process sectional view of the first transfer process in the arraying method of 
the liquid crystal controlling element of the embodiment of this invention. 
[Drawing 28jlt is a process sectional view showing the holding state in a holding member 
temporarily in the arraying method of the liquid crystal controlling element of the embodiment of 
this invention. 

[Drawing 29]It is a process sectional view of the transfer process from a holding member to the 
second momentary holding member temporarily in the arraying method of the liquid crystal 
controlling element of the embodiment of this invention. 

[Drawing 30]It is a process sectional view showing the holding state in the second momentary 
holding member in the arraying method of the liquid crystal controlling element of the 
embodiment of this invention. 

[Drawing 31]It is a process sectional view showing the state where formed the counter substrate 

as a liquid crystal panel in the arraying method of the liquid crystal controlling element of the 

embodiment of this invention, and the liquid crystal was enclosed. 

[Drawing 32]lt is a sectional view showing an example of a light emitting device. 

[Drawing 33]It is a sectional view showing other examples of a light emitting device. 

[Prawing.34]It is a sectional view showing an example of further others of a light emitting device. 

[Drawing 35]The crystal growth layer of a light emitting device is a sectional view of an 
important section showing the 1st example of the image display device mounted by inverting. 
[Drawing 36]It is a figure showing the light emitting diode which constitutes the image display 
device which is the 1st example, and they are a sectional view (A) of an element, and a top view 
(B) of an element. 

[Drawing 37]It is a sectional view of the important section of the image display device which is 
the 2nd example. 

[Drawing 38]lt is a process sectional view showing the formation process and electrode 
formation process of a crystal growth layer in the manufacturing method of the image display 
device which is the 3rd example. 

[Drawing 39]It is a process sectional view showing the formation process of the regist layer in 

the manufacturing method of the image display device which is the 3rd example. 

[Drawing 40]It is a process sectional view showing the formation process of the vamp in the 

manufacturing method of the image display device which is the 3rd example. 

[Drawing 41]It is a process sectional view showing the irradiation process of the energy beam in 

the manufacturing method of the image display device which is the 3rd example. 

[Prawing_42]It is a process sectional view showing the transfer process to the substrate for 

maintenance temporarily in the manufacturing method of the image display device which is the 
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3rd example. 

[Drawing 43]It is a process sectional view showing the adsorption process of the light emitting 

device in the manufacturing method of the image display device which is the 3rd example. 

[Drawing 44]lt is a process sectional view showing the mounting step of the light emitting device 

in the manufacturing method of the image display device which is the 3rd example. 

[Drawing 45]lt is a process sectional view showing the state after mounting of the light emitting 

device in the manufacturing method of the image display device which is the 3rd example. 

[Drawing 4 6] It is a process sectional view showing the pressurizing process of the light emitting 

device in the manufacturing method of the image display device which is the 3rd example. 

[Drawing 47]lt is a process sectional view showing the irradiation process of the energy beam in 

the manufacturing method of the image display device which is the 4th example. 

[Drawing 48]It is a process sectional view showing the mounting step of the light emitting device 

in the manufacturing method of the image display device which is the 4th example. 

[Drawing 49]It is a process sectional view showing the irradiation process of the energy beam in 

the manufacturing method of the image display device which is the 5th example. 

[Drawing 50]It is a process sectional view showing the irradiation process of the energy beam in 

the manufacturing method of the image display device which is the 6th example. 

[Drawing 51jlt is a process sectional view showing the transfer process in the manufacturing 

method of the image display device which is the 6th example. 

[Drawing 52]It is a process sectional view showing the 2nd transfer process in the manufacturing 
method of the image display device which is the 6th example. 

[Drawing 53]It is a process sectional view showing the state after the 2nd transfer process in 

the manufacturing method of the image display device which is the 6th example. 

[Drawing 54]It is a process sectional view showing the state at the time of the mounting step in 

the manufacturing method of the image display device which is the 6th example. 

[Drawing 55]It is a process sectional view showing the state at the time of the light emitting 

device formation in the manufacturing method of the image display device which is the 7th 

example. 

[Drawing 56]It is a process sectional view showing the mounting step accompanied by the energy 

ray in the manufacturing method of the image display device which is the 7th example. 

[Drawing 57]It is a sectional view of the image display device which is the 8th example. 

[Description of Notations] 

1, 21, and 80 Substrate for wiring 

DR00-DB11, DR, DG, DB, 31 light emitting diodes 

PT Current holding circuit 

32 and 33 Transistor 

34 Capacity 

51 Sapphire substrate 

52 The 2nd conductivity type clad layer 

53 Active layer 

54 The 1st conductivity type clad layer 

55 N type electrode 

56 P type electrode 

57 Isolation groove 

60 The substrate for momentary maintenance 
70 The jig for adsorption 
81 Wiring electrode 

90, 90a, 90c, 121, and 161 The first substrate 

91, 91a, 91c, 123, a 165 one time holding member 
95, 140, and 168 The second substrate 

92 and 101 Element 
122 Light emitting diode 
164 Thin film transistor 

240, 260, 290, 301, 320, 342, 360, and 370 Substrate for wiring 
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243, 263, 272, 312, 324, 333, 354, and 374 Crystal growth layer 
270, 300, 328, and 336 Substrate for growth 

244, 264, 273, 313, 326, a 375 p electrode 

245, 271, 311, 327, 332, and 353 Ground crystal layer 
249, 265, 274, a 314 n electrode 

246, 266, 267, 277, 315, 325, 335, and 355 Vamp 
280, 330, 341 , and 350 Substrate for transfer 
282 Adsorption head 



[Translation done.] 
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